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The smaller space required by 
UNBRAKO High Tensile screws opens 
up great opportunities for the designer 
to save weight and overall costs. The 
dotted line shown on the il!ustration 
represents the heavier casting or 
forging required to accommodate an 
ordinary screw 
All UNBRAKO Cap and Shoulder screws are made 
with knurled heads for ease of assembly—an exclusive 
feature 
Illustrations show the five stand:rd types of UNBRAKO 


screws, manufactured by the leading societ screw 
specialists 


Manufactured by the 


UNBRAKO SOCKET SCREW Co Ltd 
Burnaby Road, Coventry 





Distributors 
Iliustrated technical 


catalogue available CHARLES CHURCHILL & Co Ltd 
ee South Yardley, Birmingham 25 
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2 GEARS, SPLINES & SPECIAL SHAPES 
PACITY 7” PCD x 2” 
PEED CUTTER SPINDLE 
ICK CHANGE-OVERS 
NTRALISED CONTROL 


les 


FULL , 


PARTICULARS el si. 
ON ge 


~~ MAXICUT 


No. 2a HIGH SPEED GEAR SHAPER 


Installed in all the Country's leading 
production plants 


Ml) DRUMMOND-ASQUITH (:::::) LIMITED 
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PARKOUN 


N°2NP PLAIN 


Gr ete see 2 gS teas 
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* TAPER ROLLER BEARINGS 
- - : 2 4 ‘ 


SMISSION SHAFTS ON ANTIFRICTION BEARINGS. 
HARDENED AND GROUND ON TEETH 


ROWER FEED AND RAPID TRAVERSE TO ALL MOVEMENTS 











POONTROL LEVERS REACHED FROM OPERATING POSITION 
“AT FRONT OF KNEE 


* 
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# J.PARKINSON & SON 


SHIPLEY YORKSHIRE 
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WITH PATENT 
COVERED BED 


Height of centre in ‘ie -- Sf in. 
Dia. of hole through spindle ... . 2h in. 
Swing over bed covers ioe ..» 16h in. 
No. of spindle speeds forward & reverse ... 8 
Range of spindle speeds ... 26 to 1,000 r.p.m. 


| Further details on request. 
CAPSTAN & 














UNoT Xo 


H.W.WARD &CO.LTD.. Dah Road Bitmingham. 27 
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16° SWING SLIDING SURFACING & SCREWCUTTING LATHE 
ALSO MADE IN 12° 20 24 £ 28 SWINC 


Sohn San 4 é Sons St A Johnstone Glasgor 
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5.5.A. ACME-GRIDLEY 








‘B. >. A. TOOLS LTD. 


700 URTON. GRIFF te 3 CO. LTD. BIRMINGHAM, ENGLAND 
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The Barber-Colman Type ‘“‘S’’ 
Automatic Hobbing Machine | 
represents the latest develop- 
ment in high-speed, continuous 
hobbing of gears and pinions 
for precision instruments, such 
as clocks, watches, cameras, 
meters, etc., which require 
smooth, accurate gearing. It 
* handles work up to | in. dia. by ae 
fin. face in aanyoamedhipble OU ——EEeEeEeEeEeEeEEE 
material. The machine is entirely automatic and is positively con- 
trolled by adjustable cams. The machining cycle consists of loading 
and clamping; rapid approach to the hob; feed; quick return; ejection 
and repeat. After set-up the operator can work several machines, 
it being only necessary to keep the magazine filled with blanks. 


. & 


— 


, 


FOR DETAILS WRITE TO 


BARBER & COLMAN LTD., MARSLAND ROAD, BROOKLANDS, MANCHESTER 


Telephone ; SALE 2277 (3 lines). Telegrams: ‘“‘ BARCOL” SALE. 


BARBER-(O 
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PATENT '}) UNIVERSAL 








some of its unigu 


] Only three workin 
parts 






3 Hardened and ground § Shrouded forks give 
working faces minimum deflection 






2. Forks solid with 4 Large bearing sur- 6 Lightest and most 
joint halves faces compact joint made 


9 sizes. Bored for shafts ranging from } to 14” diameter. 










75 TS % 









ee everett Sa TESS 


THE UNIVERSAL JOINT 
FOR ALL TYPES OF INDUSTRIAL MACHINERY 


Fer Transmission of Power; for Auxiliary drives and in the smaller 
sizes for many forms of Remote Control 











nks. Consult us in the design stage. 
in unWersal use on Alrecraft, In general use in many parts 
TER Aero Engines, Destroyers, Sub- of the World on Automobiles, 
marines and other types of Locomotives, Agricultural and 
Marine Craft. Mining Machinery, etc. 






SEND FOR ILLUSTRATED CATALOGUE 


THE MOLLART ENGINEERING CO., LTD. 


ner ON BY-PASS, SURBITON, SURREY. Telephone: ELMbridge 3352/3/4/5. | eiegrame: Precision, Surbkon 
Member of the Gauge & Tool Makers Association Air Ministry Gauge Test House Authority No, 39755/3' 
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AIR COMPRESSOR 





We have standard types for all capacities 





and pressures and can supply the most 


efficient and reliable machine for any duty. 





REAVELL & CO. LTD. - IPSWICH 1 


Telegrams: “Reavell, Ipswich.” Telephone Nos. 2124-5 
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No. 3 Capstan Lathe witht 
| over-arm chasing attach- 
ment. Bar Capacityjup to 
I” diameter. 














Trouble free auto- 
matic  bar-feed. 
Pneumatic or hand 
locking for collets 
and chucks. Rapid 
interchange be- 
tween bar and chuck 
work. Choice of 3 
speed ranges, cach 
with 12 speeds (6 if 
no gearbox). 6 
power-feed rates to 
turret with same 
feed-shaft speed. 


Reasonable Deliveries. 


TIMBRELL & 
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THE HOUR 
THE NEED 
THE MACHINE 


This new capstan lathe definitely 
gives faster production. Relatively 
few moving parts, some of light alloy, 
permit extremely fast starting, stopp- 
ing and reversing movements which 
are foot controlled to free operators’ 
hands. Capacities up to 2” bar Dia. 
Built-in motor and __ electrical 
controls. 


WRIGHT LTD. 


SLANEY STREET BIRMINGHAM 4. 


Telephones : Colmore 4523-4. Central 1201. 
Telegrams: “Revolving” Birmingham. 
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We manufacture a comprehensive 
range of High Grade Power Presses, 
3—300 tons capacity, eminently suit- 
able for the production of Watch and 
Clock Components. Our Technical 7 


Department is “at your service to 


deal with your pressing problems. 


Horpean Mason: Epwanpsin 


Telegrams : Aitchemmee, Birmingham 


Telephone : Ashfield 1104 (7 lines) 





WOODLANDS FARM ROAD, lid) PYPE HAYES, BIRMINGHAM, 24 
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PRODUCTION ESTIMATE 
For typical “pot”- 3’dia. x 8’ long 
for 48 rings. 
Turning and boring at 125 f.p.m. 
and 120 c.p.i., using ““Wimet” 
tools . ° P . - 6 mins. 
Parting-off at 60 f.p.m. and 
480 c.p.i., using H.S.S. . . 74 mins. 
Hand traverse and reload 2} mins. 
Total for 48 rings . - 16 mins. 


ns. . PISTON RING MACHINE 


This single-purpose ——~ designed machine possesse many 
advantages over multi-tool and centre lathes adapted for Piston 
Ring and Liner production. Increased output, greater accuracy, 
and lower costs, become at once evident, together with an 
important economy in manual labour since one operator can feed 
several Ryder Piston Ring Machines. 

All-electric control, robust construction, exceptionally large 


g° working surfaces ensuring continued accuracy, and a wide range of 
iT] spindle speeds to suit varying requirements 
are features of the machines worth invest- ® 
» 24, igating. May we send you a catalogue? wekmean 
gham Made by: THOS. RYDER & SON, LTD. BOLTON. [eee oT oe 


Sole Agents: ‘» COVENTRY * ENGLAND * 


LONDON BRISTOL BIRMINGHAM MANCHESTER LEEDS GLASGOW NEWCASTLE 


Ss 
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INSTITUTION NOTES 
December, 1947 


The following meetings have been arranged to take place in 
December and January, 1948. Where full details are not given, 
these have not been received at the time of going to press. 


December Meetings 


Ist] 


Ist 


2nd 


3rd 


3rd 


Sth 


Sth 


Sth 


YORKSHIRE SECTION. A lecture on “ Modern Mining 
Machinery and Methods ” will be given by Mr. W. Britton, 
M.I.M.E., at the Hotel Metropole, Leeds, at 7-00 p.m. 


COVENTRY GRADUATE SECTION. A lecture on 
‘** The Development of the Radial Aircraft Engine ” will be 
given by the President of the Institution, Mr. N. Rowbotham, 
C.B.E., M.I.P.E., on The Old Library Premises, Trinity 
Churchyard, Coventry, at 7-15 p.m. 


LONDON GRADUATE SECTION. A lecture on “Motion 
Study” will be given by Miss A. G. Shaw, M.A., M.L.P.E., 
at the Waldorf Hotel, Aldwych, London, W.C.2. 


PRESTON SECTION. Two short lectures have been 
arranged: (1) “ Belt Drives” by Mr. S. M. Hardaker, 
M.I.P.E., and (2) “ Tapping Problems” by Mr. J. Fogg, 
A.M.LP.E. The meeting will take place at Messrs. Clayton, 
Goodfellow & Co., Ltd., Blackburn, at 7-15 p.m. 


NOTTINGHAM SECTION. A lecture on “ Work Routing 
and Paper Work ” will be given at the Victoria Station Hotel, 
Milton Street, Nottingham, at 7-00 p.m. 


BIRMINGHAM SECTION. A Joint Meeting with the 
Illuminating Engineering Society has been arranged, for the 
purpose of a Discussion on “ Industrial Lighting and 
Decoration,” at the Imperial Hotel, Birmingham. Tea will 
be served at 6-00 p.m., and the Discussion will commence at 
6-30 p.m. 

NORTH-EASTERN GRADUATE SECTION. A Film 
Evening has been arranged, when the following films will 
be shown : (1) “ Highroad to Production” ; (2) “ Age of 
Precision” ; (3) “Researches in High Speed Carbide 
Milling.” 

PRESTON SECTION. The Annual Dinner Dance will be 
held at the Victoria and Station Hotel, Preston. 


1 








INSTITUTION NOTES 


December Meetings—con’. 


8th 


8th 


10th 


10th 


10th 


10th 


11th 


11th 


12th 


12th 


13th 


13th 





HALIFAX SECTION. A lecture on “ Management” will 
be given by Lt.-Col. C. W. Mustill at Whiteley’s Cafe, 
Westgate, Huddersfield, at 7-00 p.m. 


MANCHESTER SECTION. A lecture on “ Modern 
Mining Equipment and Its Application” will be given by 
Mr. R. Barker, at the Mechanics Institute, Crewe. 
WOLVERHAMPTON SECTION. A lecture on “ Lighting 
for Efficient Production ” will be given by Mr. W. Robinson, 
B.Sc., A.M.I.E.E., at the Wolverhampton and Staffordshire 
Technical College, at 7-00 p.m. 


SHEFFIELD SECTION. A lecture on “ Engineering 
Applications of Polarised Light” will be given by Dr. J. 
Ward, B.Sc. 


SOUTHERN SECTION. A lecture on “Light Alloy 
Extrusion Processes” will be given at University College, 
Southampton, at 7-30 p.m. 


WESTERN SECTION. A lecture on “ Incentives to Direct 
and Indirect Engineering Workers ”’ will be given by Mr. K. E. 
Taylor, A.M.I.P.E., at Wheatstone Hall, Brunswick Road, 
Gloucester, at 7-15 p.m. 


LEICESTER SECTION. A lecture on “ Modern Milling 
Practice ”’ will be given by Mr. W. S. B. Kidd at the College 
of Technology, The Newarke, Leicester, at 7-00 p.m. 


LONDON SECTION. A lecture entitled ‘“‘ The Gap Between 
Production Engineer and Manager” will be given by Mr. 
W. C. Puckey, M.LP.E., F.LIA., at the Royal Empire 
Society, Northumberland Avenue, London, W.C.2, at 7-00 
p.m. 


EASTERN COUNTIES. A lecture on “Industrial Radio- 
graphy ” will be given by Dr. R. H. Herz at the Britannia 
Works, Colchester, at 7-45 p.m. 

COVENTRY SECTION. A lecture on “ Modern Mining 
Machinery ” willjbe given in Room A5, Coventry Technical 
College, Coventry. 


WESTERN SECTION. A Dinner and Dance will be held at 
the Grand Hotel, Bristol. 


YORKSHIRE GRADUATE SECTION. A visit to Woolley 
Edge Colliery, Darton, near Barnsley, has been arranged, 
starting at 2-30 p.m. 
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December Meetings—cont. 


17th 


18th 


19th 


LIVERPOOL SUB-SECTION. A lecture on “ Mechanical 
Handling ” will be given by Mr. A. A. Simpson, A.M.LP.E., 
A.I.Mech.E., A.LE.E., in the Arts Theatre, Liverpool 
University, at 7-15 p.m. 


GLASGOW SECTION. A lecture on “* Cutting Lubricants 
and Coolants” will be given by Mr. H. H. Beeny at the 
Institution of Engineers and Shipbuilders in Scotland, 
Elmbank Crescent, Glasgow, C.2, at 7-30 p.m. 

HALIFAX GRADUATE SECTION. A lecture on “Precision 
Thread Rolling with Cylindrical Dies,” illustrated by a 
sound film, will be given by Mr. W. A. Hawkins at the 
Technical College, Halifax, at 7-00 p.m. 


January Meetings 


Sth 


7th 


7th 


10th 


12th 


12th 


12th 


13th 


14th 


YORKSHIRE SECTION. A lecture on “ Ball and Roller 
Bearings”’ will be given by Mr. F. Huckling, M.B.E., 
M.1.A.E., at the Hotel Metropole, Leeds, at 7-00 p.m. 


PRESTON SECTION. A lecture on “ Induction Heating ” 
will be given at the Harris Institute, Corporation Street, 
Preston, at 7-15 p.m. 


NOTTINGHAM SECTION. A lecture on “* Heavy Engineer- 
ing” will be given at the Victoria Station Hotel, Milton 
Street, Nottingham, at 7-00 p.m. 


NORTH-EASTERN GRADUATE SECTION. A Works 
Visit to Messrs. Churchill, Redman & Co., Ltd., has been 
arranged. 


HALIFAX SECTION. A lecture on “ Britain’s Industrial 
Future ” will be given by Mr. Lewis C. Ord at the White 
Swan Hotel, Halifax, at 7-00 p.m. 


LUTON & DISTRICT SECTION. A lecture on “ Press 
Work ” will be given by Mr. Grainger at the Town Hall, 
Luton, at 7-00 p.m. 


DERBY SUB-SECTION. A lecture on “ Making a Type- 
writer ” will be given by Mr. R. M. Evans in the Art School, 
Green Lane, Derby, at 6-45 p.m. 

BIRMINGHAM GRADUATE SECTION. A lecture on 
** Mechanical Handling in Factories ’’ will be given by Mr. 
H. M. King at the James Watt Memorial Institute, Great 
Charles Street, Birmingham, at 7-15 p.m. 

LONDON GRADUATE SECTION. A lecture on * Produc- 
tion Incentive Systems ” will be given by Mr. A. Gordon, 
A.M.L.P.E. 





{NSTITUTION NOTES 


January Meetings—cont. 


Sth 


1 Sth 


15th 


15th 


16th 


17th 


21st 


21st 


21st 


21st 


2Ist 


GLASGOW SECTION. A lecture on “ Cold Upsetting and 
Thread Rolling ”’ will be given by Mr. T. C. Parker, M.I.P.E., 
at the Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank Crescent, Glasgow, C.2, at 7-30 p.m. 
MANCHESTER GRADUATE SECTION. A film on 
“Metal Spraying,” introduced by Mr. W. E. Ballard, 
F.R.LC., F.I.M., will be shown at the College of Technology, 
Sackville Street, Manchester, at 7-15 p.m. 


LEICESTER SECTION. A lecture on “ Industrial Radio- 
graphy Applied to Production Engineering” will be given 
by Mr. D. N. John at the College of Technology, The 
Newarke, Leicester, at 7-00 p.m. 

LONDON SECTION. A lecture on “ Efficiency of Machin- 
ing as a Basis of Production” will be given by Dr. G. 
Schlesinger at the Royal Empire Society, Northumberland 
Avenue, London, W.C.2. 


EASTERN COUNTIES SECTION. A lecture on “ Preven- 
tive Maintenance of Machine Tools” will be given by Mr. 
F. H. Ward, A.M.I.Mech.E., at the Lecture Hall, Electric 
House, Ipswich, at 7-45 p.m. 

YORKSHIRE GRADUATE SECTION. A lecture on 
** Diesel Rail Traction ” will be given by Mr. R. E. Ketley. 
M.I.Loco.E., at the Great Northern Hotel, Leeds, at 2-30 p.m. 
WOLVERHAMPTON SECTION. A lecture on “ Produc- 
tion of Fine Surface Finishes * will be given by Mr. H. W. 
Lawton, A.M.I.P.E., at the Wisemore Schools, Walsall, at 
7-00 p.m. 

BIRMINGHAM SECTION. A lecture on “ Developments 
in Induction Heating ” will be given by Mr. E. May, B.Sc., 
A.M.1LE.E., M.I.Mech.E., at the James Watt Memorial 
Institute, Great Charles Street, Birmingham, at 7-00 p.m. 
MANCHESTER SECTION. A lecture on “ Mechanical 
Mishaps and Their Relation to Design and Workmanship ” 
will be given by Mr. G. E. Windeler, M.I.Mar.E., M.I. 
Consulting E. 

WESTERN SECTION. A lecture on “* The Various Aspects 
of Production ” will be given by Mr. F. Nourse at the Grand 
Hotel, Bristol, at 7-15 p.m. 

LIVERPOOL SUB-SECTION. A lecture on “ Ball and 
Roller Bearing Production” will be given at the Arts 
Theatre, Liverpool University, Liverpool, at 7-15 p.m. 
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January Meetings—cont. 


22nd HALIFAX GRADUATE SECTION. A lecture on “ The 
Training of Apprentices’’ will be given by Mr. W. Pilkington, 
M.B.E., M.I.Mech.E., M.I.P.E., at the Technical College, 
Huddersfield, at 7-00 p.m. 


29th GLASGOW SECTION. An Informal Discussion will be 
held at the Institution of Engineers and Shipbuilders in 
Scotland, Elmbank Crescent, Glasgow, C.2, at 8-00 p.m. 


30th NORTH-EASTERN GRADUATE SECTION. A lecture 
on “ Management ” will be given by Lt.-Col. C. W. Mustill. 


Personal 


Mr. G. E. Bausor, A.M.I.P.E., is now in Canada, and has taken 
up a position with the Cockshutt Plow Company Ltd., at Brantford, 
Ontario. s ; 

Mr. L. L. Bott, A.M.LP.E., has been appointed Works Manager 
to Messrs. Davey, Paxman, Ltd., Colchester. 


Mr. J. Kemsey-Bourne, Grad.I.P.E., is now Chief Production 
Engineer for Trade Technical Service, Ltd., London. 


Mr. P. A. Broadbent, Int.A.M.I.P.E., has resigned his position 
with the Ministry of Supply and is now Assistant to the Chief 
Engineer of Messrs. Bryant and May, Ltd., London. 


Mr. K. Brown, Grad.LP.E., is joining the Assam Oil Co., Ltd., 
India, as Engineer-Driller. 


Mr. F. Deakin, Int.A.M.LP.E., is now Instructor in the Drawing 
Office Training School recently established by the Wellman Smith 
Owen Engineering Corporation, Ltd., Darlaston. 


Mr. E. R. Eccles, Grad.I.P.E., A.M.I.Mech.E., Chairman of 
Yorkshire Graduate Section, has resigned his post as Lecturer in 
Mechanical Engineering at the Mining and Technical College, 
Barnsley, to take up a similar position at the Municipal Technical 
College, Halifax. 


Mr. A. D. Granger, A.M.LP.E., has taken up a position as 
Consulting Engineer with Associated Industrial Consultants, Ltd. 

Mr. F. Hardy, A.M.LP.E., is now with the Anglo-Iranian Oil 
Co., Ltd., London, as a Lubricating Engineer. 


Mr. N. Ingham, Grad.I.P.E., is going out to Iran as Assistant 
Mechanical Engineer (Production) to the Anglo-Iranian Oil Co., 
Ltd. 


Mr. R. W. P. Johnson, Grad.I.P.E., is now Instructor in Engineer- 
ing Drawing at the University of Toronto, Canada. 
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Mr. A. Lowson, Grad.I.P.E., has now been demobilised, and has 
rejoined Messrs. Douglas Fraser & Sons, Ltd., Arbroath, as a Jig 
and Tool Draughtsman. 

Mr. L. W. J. Lait, Int.A.M.LP.E., is now with the National 
Forgemaster’s Association at the Central Office in Sheffield. 

Mr. R. Nelson, Grad.I.P.E., is now Senior Time Study Engineer 
with Messrs. A. V. Roe (Canada) Ltd., Malton, Ontario. 

Mr. S. T. Piggott, M.LP.E., is now Production Manager in the 
Wimet Division of Messrs. A. C. Wickman, Ltd., Coventry. 

Mr. F. Reaves, M.I.P.E., has taken up a position as Works 
Manager of Messrs. Rotary Hoes, Ltd., East Horndon, Essex. 

Mr. R. B. Williams, Grad.I.P.E., is in charge of the Plant and 
Maintenance Drawing Office of Jarrow Tube Works, Ltd., and not, 
as reported in the October Journal, in charge of the Plant and 
Maintenance Drawing Office of the Parent Company, the Tubes 
Investments Group. 

Mr. L. G. Wise, A.M.I.P.E., is now Head of the Engineering 
Department at Gateshead Technical College. 

Mr. T. C. Winmill, A.M.I.P.E., has resigned his position of 
Manager with Measuring Instruments “ Pullen” Ltd., on account 
of illness. 

Mr. S. Wright, B.Sc., M.I.P.E., Member of Council, has joined 
Messrs. Armstrong-Siddeley Motors, Ltd., Coventry. 


Obituary 


We deeply regret to announce the death of Mr. A. B. Townsend, 
M.I.P.E., of Sheffield Section. 


Lord Austin Prize—Revised Conditions of Award 


The conditions for the Lord Austin Prize have been amended to 
read as follows :— 

‘“* Graduates up to the age of 28 years will be eligible to enter for 
the Lord Austin Prize, but may only be awarded the prize once 
during their term as Graduates.” 

The new conditions will come into effect for the 1948 competition. 


Books Received 


Factory Costing and Organisation by H. H: Emsley, B.Sc. (Eng.) and 
J. Loxham, M.I.M.E., M.1.P.E. Published by Constable & Son, 
London. Price 7s. 6d. 

This book has been written as a text-book for students concerned 
with workshop production in relationship to Factory Costing and 
Organisation. The book takes the student by easy stages through 
the elements of costing, the methods of building up cost figures, 
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and the internal organisation necessary to enable efficient control 
to be established. It is very well set out and useful informaticn is 
given on the linking-up of the cost system and the use of cost data 
necessary for the efficient control of an industrial organisation. 


What’s Wrong With Your Factory, Office or Works? by W. A. 
Melhuish, A.M.I.P.E. Published by George G. Harrap & Co., 
Ltd., London, Price 15s. 

The scope and objects of this book are best indicated by the 
following quotation from the author’s preface : 

“Even in these days of so-called highly organised business 
enterprise and productive achievement there can be found at any 
one moment large numbers of harassed business men, owners and 
directors, whose outstanding problem is to discover some means of 
ascertaining just what is wrong with their factories and workshops, 
and how to commence to put things right.” 

The author then states :— 

‘“* The chosen method of approach is the recounting of examples 
of methods which have been used with success in a large number of 
factories of varying sizes in a number of different types of manu- 
facture both in Great Britain and overseas.” 

The examples given are interesting and the whole book, which is 
well produced, is worthy of the attention of those interested in the 
subject of industrial efficiency. 


Issue of Journal to New Members 


Owing to the fact that output has to be adjusted to meet require- 
ments, and in order to avoid carrying heavy stocks, it has been 
decided that the Journal will only be issued to new Members from 
the date they join the Institution. 


Important 
In order that the Journal may be despatched on time, it is essential! 
that copy should reach the Head Office of the Institution not later 


than 40 days prior to the date of issue, which is the first of each 
month. 








THE INSTITUTION OF PRODUCTION ENGINEERS 


REPORT OF ANNUAL GENERAL MEETING 
Thursday, 30th October, 1947. 


The Twenty-Sixth Annual General Meeting of the Institution 
was held at the Institution of Civil Engineers, Great George Street, 
London, S.W.1 on Thursday, 30th October, 1947, at 3.30 p.m. 
Mr. N. Rowbotham, C.B.E., President, occupied the Chair. 


1. Notice Convening Meeting. 
The Director & General Secretary (Major C. B. Thorne, M.C.), 
read the Notice convening the Meeting. 


2. Minutes. 

The Minutes of the previous Annual General Meeting, which 
had been circulated, were taken as read, and were confirmed and 
signed. 

3. Election of Members of Council. 

The Director & General Secretary read the list of Officers and 

Members of Council for 1947/48, as at Ist July, 1947. 


4. Presidential Address. 

The President of the Institution, Mr. N. Rowbotham, C.B.E., 
-B.Sc., Wh.Ex., F.R.Ae.S., M.I.M.E., M.LP.E., gave the following 
address: : 

‘“*A little more than twelve months has elapsed since our last 
Annual General Meeting, and during that time the importance of 
Production Engineering has been accentuated. From every platform 
we are told of the necessity for increasing production, and we are 
warned that unless this increase is forthcoming, not only our 
standard of life but our very existence is threatened. All classes of 
the community are being invited, cajoled and wheedled into 
increasing output, while in the same breath we are told that the 
major portion of our output must be exported in order to pay for 
the things upon which our life depends. 

“I suppose that there is not one of us here who can view the 
present, and perhaps still more the immediate future, with anything 
other than grim determination. The deliberations of the Council 
of the Institution today have afforded ample proof that they intend 
to do all in their power to assist the nation to overcome this crisis. 

“In our individual lives, according to our respective circumstances, 
we examine the problems before us and we cannot but recognise 
the handicaps from which we suffer at the moment. We are faced 
with inadequate coal supplies—a matter which has been well 
ventilated at the Council Meeting today—power cuts, material 
shortages, and last but certainly not least, the reduced working week 
and, I am afraid, the reduced energy which is put out during that 
working week. These are factors which will tax the most courageous 


8 





ch 
nd 


ad 


ng 


st 
of 


re 
ur 
of 
tO 


or 


1e 
ig 


id 


3c 


1] 
al 


it 
IS 





THE INSTITUTION OF PRODUCTION ENGINEERS 


of us. Planning, mechanisation, and similar aids, excellent as they 
are in more normal circumstances, are rather dull-edged weapons 
with which to overcome many of these fundamental restrictions, 
which cut at the very roots of our production. 


“Where does the Institution stand in regard to this major problem 
of self-preservation? I believe that much can be done, and good 
results can be achieved, by more intimate and more frequent 
meetings in the districts. 


“] think that this was confirmed by the deliberations of the 
Council today, and the Conferences which have been and are being 
organised in the provinces show the way, in my opinion, in which 
this Institution can best help to solve our national problem. Greater 
results can be obtained in the forum of lecture and debate, and by 
His Majesty’s Government drawing their own conclusions from the 
views there expressed, than by seeking out Government officials in 
their offices and trying to tell them what ought to be done. Already 
some of our Sections have very enthusiastically organised meetings 
at which papers and lectures will be given, and I reiterate that it is 
- this way that we can make the best contribution to the national 
effort. 


‘“‘Over the years the status of the Production Engineer has certainly 
improved. Many of us can remember the days when he was con- 
sidered to be a very lowly and humble member of the engineering 
fraternity. In recent years the outlook has changed, and at the 
present time he is an individual of considerable importance ; as a 
matter of fact, with all the production that is required, I believe that 
he now ranks amongst the foremost engineers. 


“In some earlier remarks I commented on the desirability of 
attaining Charter status, and I believe that we are making progress 
in that direction. I have had the opportunity of discussing this 
matter in various quarters, and I believe that with the raising of our 
standard of membership, and if we arrange, in our various Sections, 
for syllabuses of merit and papers of the calibre we desire, then 
sooner than many of us may have thought we may attain the status 
of a Chartered Institution. 


“In research, our contribution should be objective and progressive. 
The essential foundations on which a good research structure can 
be built are not easy to acquire, and certain limitations may have 
to be suffered due to finance. That is to be deplored, but it is one 
of those practical considerations which may determine the scope 
and extent of our research work. 


“In education, many of the Technical Colleges are now putting 
production engineering subjects into their curricula. Having decided 
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to appoint an Education Officer, the Institution should now be in 
a position to assist in the extension of these activities, and we should 
therefore ultimately be able to train more and better production 
engineers. 


“The question of a Convention has been mooted, and certainly 
those who have visited America and who have attended some of 
the Conventions there know the good that ensues from them and 
the intimate feeling they engender amongst those with common 
interests. We have a Committee which is examining this problem, 
but the present difficulties of travel, petrol restrictions and food 
shortages make action far from easy. However, if it is decided to 
hold a Convention here I hope that any lack of physical comfort 
will be more than compensated for by the spiritual warmth and 
enthusiasm of the members. Unless the support of the majority 
of our members is forthcoming, it would obviously be exceedingly 
difficult to make such an undertaking successful in all the Sections. 


“I must not sit down without making a few remarks concerning 
our Headquarters Staff, and particularly Major Thorne, our Director 
and General Secretary. He and his staff have done excellent work, 
particularly during the past year, and I hope that a place will be 
found in Agenda to enable us to express our congratulations 
and thanks to them.’’ 


5. Annual Report. 


The Chairman of Council (Dr. H. Schofield, C.B.E.) presented 
the Annual Report of the Council for 1946/47, which was published 
in the October 1947 issue of the Journal. The Report was adopted 
on the motion of the Chairman of Council, seconded by the President. , 


6. Accounts. . 


The Chairman of Council then presented the Accounts for the 
year ended 30th June, 1947, which were also published in the 
October Journal. He had very much pleasure and not a little 
confidence in so doing. The Income & Expenditure Account 
showed an excess of income over expenditure of £1,204 10s. 7d. 
He moved the adoption of the Accounts. The President seconded 
the motion, which was carried unanimously. 


7. Election of Auditors. 


On the motion of Mr. E. J. H. Jones M.B.E., seconded by 
Mr. H. J. Swift, O.B.E., Messrs. Gibson, Appleby & Co., Chartered 
Accountants, were re-elected Auditors to the Institution for the year 
1947/48. 
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8. Election of Solicitors. 


On the motion of Mr. E. P. Edwards, seconded by Mr. J. T. 
Kenworthy, Messrs. Syrett & Sons, of Lincolns Inn, were re-elected 
Solicitors to the Institution, for the year 1947/48. 


9. Votes of Thanks. 


The president moved a vote of thanks to the Section Honorary 
Secretaries, and said that probably few members realised the immense 
amount of work carried out by those hard-working officers. He also 
movei a vote of thanks to the Director & General Secretary and 
the Headquarters staff, saying that the Institution was greatly 
indebted to Major Thorne and his staff for their good work and 
continued loyalty. Mr. A. W. Buckland, who seconded the vote of 
thanks, said that he did so with great pleasure. 

The vote of thanks was thencarried unanimously, with acclamation, 
and on the motion of Mr. E. P. Edwards, it was agreed that a 
special letter of thanks, over the President’s signature, should be 
sent to all Section Honorary Secretaries. 

Mr. H. J. Swift O.B E. moved a vote of thanks to the President 
and the Chairman of Council. He said that the Institution had 
every reason to be grateful to Mr. Rowbotham for his work as 
President, and in referring to the Chairman of Council, he felt that 
Dr. Schofield got through the large agenda at Council meetings in 
the most’excellent manner. Mr. J. E. Attwood seconded the motion 
which was carried unanimously, with acclamation. 

The Chairman of Council expressed his own thanks and those of 
the President. It was a great compliment, he said, to have the 
honour of being chairman of the Council. He had very much 
enjoyed his work, and was very pleased that it had met with approval. 

The Director & General Secretary, who also responded, thanked 
the meeting for the compliments paid to Headquarters, and said 
that the enthusiasm which was shown by the staff had been 
stimulated by the members of the Institution ; the loyalty which 
members received from Headquarters was inspired by themselves. 
It was a great pleasure to have the privilege of serving such a 
magnificent body, and he hoped that the Institution would become 
the organisation for which they were all striving. 

The Annual General Meeting then terminated. 
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SURFACE FINISH MEASUREMENT OF 


ENGINEERING COMPONENTS 
By C. TIMMS, M.Eng., A.M.I.Mech.E., A.M.LP.E.* 


Presented to the Institution of Production Engineers, Glasgow Section, 
January \6th, 1947 ; Luton and District Section, February 12th, 1947. 


During the past few years, the work carried out at the National 
Physical Laboratory on Surface Finish Measurement has entailed 
the examination of a wide variety of components ranging from 
cellophane sheets to marine propellers. The interest in surface 
measurement has been stimulated by the development of stylus 
types of instrument capable of recording to a high scale of magnifica- 
tion the surface irregularities which hitherto have been assessed by 
practical workshop methods such as a finger-nail: test or by visual 
appearance. 

Whilst the latter methods may on a comparative basis provide 
some indication of the degree of roughness of a surface, they cannot 
measure the depth or record the shape of the irregularities. It is 
this feature, common to stylus instruments, which has attracted the 
attention of engineers and aroused considerable interest in this 
subject in most branches of engineering practice. 

In order to study the effect of different degrees of finish in relation 
to the functioning of a component, instruments must first be 
available for recording and measurement of the irregularities and 
secondly, methods must be established for the assessment of the 
results obtained. With regard to the former, the design of the 
instrument is controlled to some extent by the particular type of 
surface irregularity it is desired to measure, i.e., fine surface texture 
or general surface waviness, and also by the size of the component. 
For large components such as marine gears and ship propellers, 
portable instruments have been found to be most suitable, since 
they can be directly applied to the work on site. In this connection 
it is probably true to say that the measurement and recording of 
surface irregularities present no great difficulty to-day, the major 
problem being associated with the analysis and assessment of these 
results. Even though a complete solution to this problem has yet 
to be formulated, it is considered that the use of the Average Index 
Number forms a practical basis for assessment, providing due 
allowance is made for its particular geometric limitations. 

The object of this paper is an attempt to broaden the outlook 
of surface measurement by considering the measurement and 
analysis of surface irregularities which have been found to, be of 
practical importance. 


* Senior Scientific Officer, Metrology Division, National Physical Laboratory. 
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Surface Irregularities 


When specifying the general dimensions of any component it is 
normally assumed that its boundaries are smooth and of simple 
geometric form, yet in practice a machined surface always deviates 
from absolute perfection in this respect. These impérfections consist 
of a series of minute hills and valleys distributed along the surface 
profile, forming a pattern or texture which in some instances is 
characteristic of the machining process used. Such texture can, in 
general, be seen or felt and it can quite conveniently be divided into 
two general groups. 


(a) Tool Texture 


The irregularities associated with the machining process and 
arising from the cutting or abrading action of the tool. This is 
known as Tool Texture. Irregularities coming within this range are 
in general of minute depth and of comparatively short wavelength. 


(b) Machine Texture 


In addition, other irregularities of much longer wavelength may 
be present in a surface. These arise from machine vibration, tool 
chatter, or may even represent a relic of some previous machine 
operation not completely removed in the final finishing process. 

In general, both types of texture are present in a surface and they 
blend together forming a surface pattern which in some instances is 
difficult to analyse. Although there is no rigid line of demarcation 
between Tool Texture and Machine Texture, for purposes of 
measurement and simplification of the instrument design it is 
convenient to draw some distinction between them. For example, 
instruments designed primarily for the measurement of tool texture 
in general have a traverse length not exceeding }-in., and for the 
examination of machine texture the instrument traverse may 
extend up to several inches. 


Graphical Representation of Tool Texture 


In recent years qualitative methods of assessment of the degree 
of finish have been supplemented by direct measurement of the 
irregularities. For the measurement and recording of the latter, it is 
now common practice to use stylus types of instruments which 
employ a diamond exploring probe with a tip radius of approxi- 
mately 0.0001 in. The vertical movement of this probe in following 
the surface irregularities is amplified mechanically, electrically, or 
by pneumatic means. In this connection it is of interest to note 
that all three methods of amplification have been incorporated in 
different instruments developed in this country, i.e., Tomlinson 
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micro-finish recorder (mechanical), N.P.L. Talysurf instrument 
(electrical), Messrs. Taylor, Taylor & Hobson Topograph (pneu- 
matic), Messrs. D. Brown & Sons. 

An enlarged view of the exploring probe and skid attachment 
of the Talysurf instrument is illustrated in Fig. 1. The skid which 
is shown positioned in front of the diamond probe has a radius of 
about | inch, and its function is to provide a reference datum for 
the measurement. Since the skid radius of curvature is large com- 
pared with the tip radius of the exploring probe, it tends to bridge 
across the fine surface texture. Thus, during traverse of the com- 
plete unit across a surface, the vertical displacements of the probe 
are made relative to the skid. From strict geometrical considerations 
the skid radius will tend to follow to some extent the depth of the 
irregularities, but in general these departures are extremely small 
and can for practical purposes be neglected. A skidless type of 
pick-up unit has been developed by Messrs. Taylor, Taylor & 
Hobson, and it is extremely useful when measuring the finish of 
very small components, such as pivots for precision mechanisms. 

A general view of the Talysurf instrument is shown in Fig. 2. 
This instrument, in addition to providing an autographic chart 
record of the irregularities to an enlarged scale of magnification, 
also measures the arithmetical average of the irregularities. The 
numeric assessment is obtained electrically and given in terms of 
a meter reading. 

For a graphical representation of the tool texture variations it 
is necessary to employ relatively high scales of magnification 
normal to the surface, ranging from 2,000x to 40,000x. In a direction 
parallel to the surface the magnification is, for practical convenience, 
very much less and rafely exceeds about 200x. For example, assum- 
ing the instrument has a traverse length of }-in., a horizontal magni- 
fication of only 1,000x would require a chart 250 inches in length. 
For this reason, therefore, the two scales in the horizontal and 
vertical directions differ widely and the distortion ratio between the 
scales may vary from 10 to 800. 

When estimating the shape of surface irregularities from profile 
records of this type, due allowance must be made for the graphical 


‘distortion ratio employed. Some ideas of the distortion effect is 


illustrated in Figs. 3a and 38. The record Fig. 3A represents the 
normal type of profile graph taken with the Talysurf instrument 
and shows the cross-sectional profile of a series of etched grooves 
on glass. The grooves are spaced at intervals of 0-005 in. and their 
depth is very closely 0-0001 in. (100 micro-inches). With this record 
the vertical and horizontal magnifications are 4,000x and 50x 
respectively, thus giving a distortion ratio of 80. The record in 
Fig. 3B shows the cross-sectional profile of one of these grooves 
magnified 4,000x in both directions and, excluding the slight round- 
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ing effect due to the finite radius of the probe, it represents the 
actual shape of this particular groove. By comparing the two 
records, the true effect of the graphical distortion is at once apparent. 


It has been stated that a diamond exploring probe cannot in 
practice be sharp enough to penetrate right to the roots of the 
extremely fine scratches. There is little doubt that for the finest 
finishes this is quite true, but for practical purposes the question is 
rather to what extent are the results inaccurate for this reason. 
Experience with the probe type of instrument shows that this 
objection carries no serious weight for ordinary machined finishes 
since the angle of slope of the scratches rarely exceeds about 15°. 
A stylus with a tip radius of 0-0001 in. is shown to the same scale as 
the record in Fig. 3B, and there is little doubt in this case that the 
probe does penetrate to the root of the groove. 


Assessment of the Tool Texture using Stylus Instruments. 


In order that a comparison between different finishes can be 
readily ascertained and quoted on production drawings, there is 
definite need for a simple numeric assessment of the finish in terms 
of a single number, similar to Rockwell or Brinell numbers used 
in hardness measurements. In the quest for a rational number a 
variety of methods can be suggested, each purporting to. measure 
specific elements of the surface geometry’. Some of the more well- 
established methods are described below and reference is made to 
their limitations. 

In order to measure the degree of finish numerically from a 
profile record, some reference or datum plane must be established 
from which the measurements can be made, afid it is in the selection 
of a convenient reference plane that difficulties in measurement 
arise. 


Two reference planes might be considered, one grazing the crests 
of the irregularities and the other the roots and to assess the finish 
as the normal distance between these two planes. For a surface 
with a reasonably uniform scratch depth, no difficulty would be 
experienced in positioning each reference plane. A surface fulfilling 
these conditions is illustrated by record A in Fig. 5. This represents 
the cross-sectional profile of a diamond-turned surface, the direction 
of traverse of the stylus instrument being at right angles to the feed 
marks. The same ease and certainty of positioning the two planes 
would not be possible when considering record B in Fig. 5, which 
represents a type of finish characteristic of plain cylindrical grinding. 


Whilst this method provides some indication of the full scratch 
depth, no account is taken of the pitch or wavelength of the irregu- 
larities. It is possible for two surfaces to have the same scratch 
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depth, yet the pitch of the respective irregularities may be quite 
different. Two surfaces fulfilling these conditions would quite 
obviously have different rates of wear. 

The reference planes above may also be defined as the centre-line, 
such that the area enclosed by the curve above this line is equal to 
the area enclosed by the curve below the line. For example, referring 
to Fig. 4, let XY represent the centre-line drawn parallel to the 
general direction of the surface profile, then the summation of 
aFeaS aj, ag, ag, etc., is equal to the summation of areas b,, by, by, etc. 

The Average Index Number in micro-inches = 

&, + My + Be toss. iee, + b, + by + by... x 10° 
; MxL 
where M = vertical magnification. 

L = length of record selected for measurement, in inches, and 
a,, b,, etc., are in square inches. 

Such a measurement may be determined from a profile record 
with the aid of a planimeter. This process of measurement is 
extremely slow and tedious to carry out, but with the aid of modern 
electrical instruments the measurement can be readily and quickly 
effected in terms of a meter reading. Some reference to the essential 
features of this measurement are well worthy of mention : 

(a) The number obtained is known as the Average Index Number 

of the finish, and is denoted by the symbol Have. 

(b) It is expressed in micro-inches, where one micro-inch equals 
0-000001 inch. 

(c) It represents the average departures of the minute hills and 
valleys measured, regardless of sign, with respect to the 
centre-line XY in Fig. 4. 

(d) This number should not be confused with the value repre- 
senting the maximum depth of the surface irregularities. 

(e) The ratio between the Average Index Number and the 
maximum depth measurement may vary from about 1/3 to 
1/7, depending on the shape of the surface irregularities. 

(f) Referring to Fig. 4 it will be seen that the number is related 
to the length (L) of the surface selected for measurement. 

(g) When specifying the finish in terms of the Average Index 
Number the length factor (L) should also be quoted. 

(A) The number is not related to the shape of the surface irregu- 
larities and it is possible for surfaces finished by different 
machining processes to have the same value. A typical 
example of this effect is illustrated by the two curves in 
Fig. 5, representing a diamond-turned and a ground surface 
respectively ; each have the same Average Index Value, 
i.e., 9 micro-inches. 
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It is from this aspect that serious criticism has been levelled at 
the choice of the average value as a method of assessment. In 
spite of this limitation, however, it is considered that the value can 
provide a useful basis for the measurement of the finish providing 
it is associated with its appropriate length factor and also related 
to a profile record of the surface. 


Importance of Tool Texture Variations in Relation to Conditions of 
Service. 


While instruments are available for recording and measuring the 
fine surface irregularities, it does not follow that the smoothest 
finish is always the most desirable. For example, on brake drum 
surfaces a certain degree of roughness is essential in order to promote 
friction, yet on the other hand, for gas-tight, metal to metal joints, 
the mating surfaces must be smooth and of correct geometrical 
form. Again, if the working surfaces are exposed to dust and 
corrosive agents due to unavoidable service eonditions as exists in 
locomotives, the initial finish may have little significance. From 
these brief remarks it will be evident that the quality of finish 
required must be very carefully considered in relation to the function- 
ing and service conditions of the component. In addition, the 
finish is only one of many factors which may affect the functioning 
of the component. The geometric truth of a component is clearly 
of importance, e.g., a gear may be incorrectly mounted and it may 
have errors in tooth spacing and tooth form. It is also a well- 
established fact that if the heat-treatment of a part is not correctly 
carried out, a surface which was originally true could go out of 
truth in service. Lack of attention to these two factors may be 
sufficient to outweigh the need for a close control of,the surface 
finish. 

In some instances, the control of the final finishing process 
automatically provides sufficient control of the surface quality and 
the need for accurate measurement of the fine irregularities is thus 
avoided. There are, however, many cases in engineering practice 
where it has been found essential to control the finish within a 
specific range of roughness and the use of measuring equipment for 
this purpose is obviously desirable. A typical example is illustrated 
in Fig. 6, which shows the upper and lower limits of roughness 
(Tool Texture) on an aero-engine cylinder sleeve bore, indicated 
by curves A and B respectively. In practice it has been established 
that if the roughness is greatly in excess of curve A, break-down in 
the oil film occurs, giving rise to excessive wear of the sleeve bore. 
On the other hand, if the surface is too smooth, i.e., less than curve 
B, the rate of wear may still be excessive. An explanation suggested 
for the latter is that a certain amount of roughness is desirable, as 
the local crevices form oil-retaining pockets and thereby facilitate 
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lubrication, i.e., the surface cannot be wiped free of oil so easily.as 
a perfectly smooth surface. For controlling the range of roughness 
in production, the use of the Average Index Number for this work 
has been found invaluable. Having established the final finishing 
operation, which consisted of a relatively coarse lapping process, 
little difficulty was experienced from excessive wear provided the 
Average Index Number of the surface irregularities was controlled 
between about 16 and 35 micro-inches. 

For precision gauge blocks, however, extremely smooth surfaces 
are very desirable ; this applies especially to inspection and reference 
slip gauges. Two examples of the finish attained on finely lapped 
surfaces are illustrated in Figs. 7 and 8 by the well-established 
method of optical interference?. The former shows the average 
finish attained on a workshop grade of block gauge and the latter 
the finish of a specially lapped block. ° 

For measurement by optical interference, the main requirements 
consist of a microscope suitable for vertical illumination, a cylin- 
drical lens, and a source of monochromatic light such as a sodium- 
vapour or a mercury-vapour discharge lamp, used if necessary with: 
an appropriate filter. This method is extremely suitable for the 
examination of the finish of slip gauges or similar worked surfaces. 


Measurement of Machine Texture using Stylus Instruments. 


In addition to the measurement of the fine surface texture, the 
inspection of finish may be complicated by ‘the presence of other 
irregularities having a pitch or wavelength greater than the tool 
texture variations. These irregularities are generally associated 
with varying conditions of the machine traverse and the wavelength 
may vary from about 0-1 in. up to 1-0 in. 

In order to measure the amplitude and study the periodic nature 
of these variations, it is necessary to traverse across several cycles 
of the waveform. With the types of surface recording instruments 
already referred to, this is not in general possible, due to the restricted 
traverse length which does not exceed about }-in. Further, these 
instruments cannot readily be applied for the examination of large 
components. For this class of work, portable equipment has been 
found to be the most suitable. 

For the examination of the finish of machine beds, surface plates 
or journal bearings, the portable instrument illustrated in Fig. 9 
may be used. This instrument, which has been fully described in 
a previous paper*, employs a direct mechanical method of magnify- 
ing the machine texture variations and records them on a smoked 
glass plate. The mechanical amplification used is about 40x, which 
is increased to 2,000x when the record is examined at the screen 
of a projector, with an optical magnification of 50x. The exploring 
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probe consists of a #-in. diameter steel ball which passes over most 
of the fine tool texture but picks up the more coarsely pitched 
irregularities. The maximum traverse length is about 2 in. 

The two records in Fig. 10 exhibit different surface characteristics 
on an external cylindrical turned surface. The upper record which 
was ,taken with the portable recorder (Fig. 9) shows the general 
waviness of the surface, excluding the fine surface texture over a 
length of | in., whilst the lower one taken with a Talysurf instrument 
represents the fine surface irregularities over a length of about 
0-06 in. When comparing these two records, due allowance must 
be made for the great difference between their horizontal scales 
and also for the difference between the radii of the probes used. 
When assessing the effect of finish on the functioning of a component, 
it will be evident that account must be taken of the machine texture 
variations in addition to the tool texture variations. 

In connection with gears for marine turbine reduction drives, 
the actual load per inch of face width may well exceed the normal 
design load due to the inferior finish of the tooth surfaces. These 
gears are in general produced by hobbing and the periodic errors 
in the gear-cutting machine are imprinted on the gear being cut 
and form an undulatory pattern along the tooth flanks. This pattern 
may consist of several undulations of different wavelength and 
amplitude, each arising from a particular periodic error in the main 
driving mechanism of the gear machine. A method of analysing 
these periodic errors and their effect on a hob cut gear has already 
been fully described in a recent paper‘, read before the Institution 
of Mechanical Engineers. 

For the measurement of the amplitude and wavelength of these 
undulations, the instrument shown in Fig. 11 was designed. Full 
details of this instrument are also given in the same paper, but 
briefly its mode of operation is as follows : . 

The instrument consists of two ball feet which can be set at any 
convenient pitch and interspaced by a pivoted exploring ball. The 
exploring ball operates a recording arm arranged to scribe on a 
smoked glass disc which is rotated by the movement of the instru- 
ment along the gear being measured. The outer balls contact both 
flanks of the teeth, thus forming a register for the instrument while 
the centre exploring ball can be arranged to bear on either flank as 
desired. A typical record taken with this instrument is shown in 
Fig. 12.4:The depth of the undulations are shown magnified 200x 
and the length of the record corresponds to a traverse length of 
about 6 in. Since the exploring ball is about }; in. in diameter, it 
will be evident that this record cannot reveal the tool texture varia- 
tions associated with the cutting action of the hob. 

These undulations are a frequent source of trouble with marine 
gears, causing excessive local surface stress with possible scuffing 


418 












a— ee eS eee 


on a et ie le ee, 






e 
ll 
it 


ly 
e 


]- 


le 
s 


x 
of 
it 
i- 








THE INSTITUTION OF PRODUCTION ENGINEFRS 


of the tooth surface due to local breakdown of the oil film. Further, 
if the crests of the undulations are parallel to the gear axis, they 
may give rise to acceleration and deceleration as the mating teeth 
move through the zone of contact and the advantage of a helical 
tooth form is, therefore, reduced. 

During the war most countries adopted the use of camouflage 
paint for aircraft and one of the main requirements was that the 
paint should be matt, which entailed a certain degree of physical 
roughness. A study of the effect of surface roughness on the per- 
formance of aircraft has been carried out at the Royal Aircraft 
Establishment, Farnborough‘. 

The measurement of the paint surface was carried out with the 
instrument illustrated in Fig. 13, which was developed at the 
N.P.L. for this purpose. This instrument is of portable construction 
and is arranged to conform to the changing curvature of the aerofoil 
as it is traversed by hand across the surface. For this purpose the . 
sole plate of the instrument is made of flexible steel strip which 
contacts a similar strip wrapped round the aerofoil surface as shown 
in Fig. 13. The function of the latter strip is,to provide a relatively 
smooth reference surface for the measurement. 

The recording mechanism consists of a simple lever system 
attached to the sole plate. An exploring probe forms one arm of 
the lever. Its vertical displacement relative to the main steel strip 
is amplified mechanically 20x and recorded on a smoked glass 
plate by means of a scribing point attached to the other arm of 
the lever. The exploring probe contacts the paint surface through 
a central slot in the steel strip. During traverse of the instrument 
across the surface the smoked plate is moved at a reduced speed 
and the scribing point records on the plate the paint surface irregu- 
larities. This instrument has a maximum traverse of about 9 in. 
In addition to the measurement of aerofoil surfaces, it has recently 
been used for measuring the roughness of marine propellers. The 
record on the smoked plate is magnified optically and examined 
directly at the screen of a projector. In this way it is possible to take 
a direct photographic print of the image formed at the projector 
screen. 


Comparative Methods of Surface Measurements. 


So far attention has been mainly confined to the use of stylus 
recording instruments, but in addition there is definite need for 
some simple and inexpensive equipment which can be readily 
applied by the workshop personnel. To meet this need, use is 
often made of optical comparison microscopes for comparing the 
appearance of a surface against a master specimen. Instruments 
of this type provide a pictorial view of the surface, but they cannot 
measure the depth of the irregularities. 
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A simple measuring tool has been developed at the N.P.L. for 
comparing the tool texture of a component against a master speci- 
men finished by the same process. The degree of finish of the master 
specimen is previously determined by one of the standard types of 
stylus instrument, such as a Talysurf instrument. 

The instrument is in general. principle a stethoscope adapted as 
a simple and sensitive comparator for determining the variations 
in tool texture of any two or more surfaces prepared by the same 
process. It consists of a stand type of crystal cartridge normally 
used for sound recording purposes. The crystal is fitted with a 
sharply pointed exploring probe and is connected in series with a 
pair of head-phones. By traversing the exploring probe across a 
surface, the sound produced by the crystal is transmitted to the 
head-phones. From a series of experiments carried out on different 
ground surfaces, previously measured by a Talysurf instrument, 
it was established that the pitch of the sound produced was approxi- 
mately proportional to the degree of roughness. By connecting a 
potentiometer, range 30,000 ohms, across the head-phones, the 
sound produced can be attenuated to suit the degree of roughness 
of the surface. 

In use, the component to be examined is placed -alongside the 
standard surface and the difference in sound produced when the 
stylus is gently traversed along each surface provides a measure of 
the difference in roughness between the two parts. Using this 
method, it has been found possible to differentiate between two 
lapped surfaces having Average Index Values for 1 and 2 micro- 
inches respectively. Again, when carrying out further tests on three 
ground cylindrical components no difficulty was experienced in 
grading the surfaces in the correct order of roughness. Tne Average 
Index Values of these surfaces when measured by the integrating 
meter attached to the Talysurf instrument were 14, 44 and 10 
micro-inches. 

For general use in the workshops, it would be possible to make 
up standard reference surfaces corresponding to the upper and lower 
limits of roughness which from functioning considerations have 
been found desirable. These standards must be prepared in identi- 
cally the same way as the components it is desired to control. As 
an alternative it may be possible to select two components from a 
batch being machined which would correspond to the upper and 
lower limits of roughness. 

This comparator was found suitable for surfaces ranging from 
about | micro-inch up to about 20 micro-inches (Have). 

The work described above has been carried out as part of the 
research programme of the National Physical Laboratory, and 
this paper is published by permission of the Director of the 
Laboratory. 
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FIG. 1. View of exploring probe and skid attachment. 
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FIG. 9. Waviness Recorder. 








FIG. 10. Profile records showing machine texture and tool texture 
irregularities. 
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FIG. 


2. Typical gear tooth undulation record. 








i FIG. 13. Aerofoil roughness recorder. 
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GEAR DESIGN AND PRODUCTION 
by E. B. RICHARDSON, M.LP.E. 


(Abstracted from a paper presented to the Melbourne Section, 
Institution of Production Engineers, \\th July, 1947.) 


When power or motion is transmitted by means of belts, ropes, 
friction wheels or by chains, we are making use of “ gears.’ 

The type of gear we are to discuss tonight, however, is the toothed 
gear used the transmission of power. These had their origin ii 
the 19th century, in the wooden cog wheels developed to utilise the 
power from windmills and watef wheels so that the energy of the 
wheel could be made to do useful work. The reason for the use of 
gears today is the same underlying factor and the development 
that has taken place has been necessary to permit ever-increasing 
speeds and loads brought about by new prime movers and parti- 
cularly by the increasing use of electric motors and of mechanical 
aids, a great many of which use gears to make the energy available 
at the correct part of the machine and at the correct speed of 
rotation. 

The speed ratio of a belt drive is the ratio of the diameters of the 
driving and driven pulleys. The ratio of a gear drive is given by 
the ratio of the number of teeth. This is not necessarily the same as 
the ratio of the diameters of the wheels, and the difference is account- 
ed for by sliding action between the tooth surfaces. 

In addition to this»sliding which may take place, along the helices 
of the teeth there is always superimposed a relative sliding motion 
in the plane of rotation which generally varies in sign in passing 
through any one tooth mesh. These actions have been minutely. 
studied on mathematical and practical grounds. - Edward Sang, 
professor of mechanical engineering in Constantinople, first suggest- 
ed that the involute form should be employed for gear teeth and 
enunciated the law for tooth contact: “If a pair of gears is to 
transmit uniform angular velocity, the line which lies perpendicular 
to the tooth surfaces at any point of contact must intersect the 
pitch line.” 

Many geometrical forms will meet this requirement, but Professor 
Sang foresaw the value of the involute profile, and in 1937, before 
the Royal Scottish Society of Arts, he set forth the advantages of 
this tooth and the generating method by which they could be 
achieved. 

After a century of gear manufacture, a clearly defined procedure 
has now emerged which contains the answer to the kinematic 
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problem, and although development is still taking place in materials 
and machinery, the major lines of this development are now 
becoming clear. 


Types of Gearwheels. 


The -main types of gearwheels are grouped according to the 
relative position of their shafts. For use on parallel shafts, for 
which cylindrical pitch surfaces are required, there can Be used 
spur gears, single helical gears, and double helical gears. The spur 
gear is the simplest form of gear, but is relatively noisy at high 
speeds. 


Single Helical Gears. 


The single helical gear gives a more satisfactory tooth contact 
and is therefore quieter, but it needs a thrust bearing for each gear. 


Double Helical Gears. 


The advantage of the double helical gear over the single helical 
gear is that it does not set up any end thrust, but conversely, they 
must not be used where both gears are restrained from endwise 
movement. Bevel gears are used on shafts whose centre-lines meet, 
and have conical pitch surfaces. 


Straight Bevel Gears. 


The pitch of a bevel gear is conventionally measured on the 
maximum pitch cone radius. The pitch becomes proportionally 
smaller along the face of the tooth. For this reason bevel gears 
must be mounted with their outer edges flush and as the gears set 
up end thrusts on the shafts that carry them, suitable thrust bearings 
must be provided to hold them in the correct working position. 
Many bevel gear failures can be attributed to the failure of this 
correct location. 


Spiral Bevel Gears. 


Spiral bevel gears bear the same relation to straight bevel gears 
as helical gears do to spur gears. A variation of the spiral bevel 
gear is seen in the hypoid gear ; these have conical pitch surfaces 
but their centre-lines do not meet. Because of this considerably 
more sliding occurs in hypoid gears. 

Perpendicular shafts whose centre-lines do not meet normally 
require the use of worm gears or spiral gears. 


Worm Gears. 


In worm gears the worm has a cylindrical pitch surface, but the 
wormwheel has an enveloping surface giving line contact. A thrust 
is set up on each supporting shaft. While the endwise position of 
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the worm can vary without harm, the wormwheel must be located 
accurately over the worm and any change of position will adversely 
affect the tooth contact. 

If the shafts are not perpendicular and do not meet, spiral gears 
must be used. 


Spiral Gears. 


Spiral gears have oftehied pitch surfaces and are distinguished 
from single helical gears only by the use to which they are put. The 
pitch cylinders of spiral gears make only point contact, and have 
accordingly a small capacity for transmitting power. 


Classes of Gear Usage. 


When gears are used for large powers at the highest of speeds, 
as exemplified by the steam turbine drive, the problem of design 
and manufacture falls into a class of itself. 


Turbine Gears. 


The illustration (Fig. 1) shows a 4,000 h.p. turbo-alternator 
connected by gears reducing the speed from 4,750 to 1,000 r.p.m. 
Referred to as turbine gears, they are the subject of a B.S.I. Specifi- 
cation shortly to be issued. The complexities of this subject can 
be imagined when it is realised that wheels of this class may weigh 
ten or fifteen tons, and yet limits of accuracy of the teeth for pitch, 
shape, and spiral angle must be measured in tenths of a thousandth 
of an inch. Such gears are invariably of the double helical type, 
the higher ratios being met by two stages of reduction. 


Typical Automotive Gears. 


The second class of usage is in the automotive and aircraft field 
where mass production methods must be employed. 

Light weight must be combined with small dimensions and yet 
permit of large amounts of power being transmitted, although for 
relatively short periods of time. This requires gears with hardened 
teeth made from the strongest available materials and leads to a 
production problem of some complexity. 


Manufacturing Drawing of Aircraft Gear. . 


The problem becomes accentuated in aircraft gears where the 
specification may read : “ For the tooth profile and certain bearing 
areas to be hardened, while even the ends and tops of the teeth 
must be left unhardened.” 

Such gears are made from alloy steel of the highest tensile range, 
extremely sensitive to heat-treatment and of difficult machinability 
even in the normalised condition, while after machining the gear 
must be hardened with a minimum of distortion. 
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All other gears may be said to fall into a general industrial class 


of varying degrees of accuracy, type, and size, according to their : 


use. They are the subject of B.S.S. covering 436 : ‘Spur and Helical 
Gears; 545: Bevel Gears; and 721: Worm Gears. These 
specifications are endorsed by the S.A.A., but are not as widely 
used as would be expected of such important design specifications. 
Although it is less than 12 years since the earliest of these was 
published, revisions are at present being considered, covering 
particularly tooth shape and allowable loadings. - 


The Form of the Gear Teeth. 


It should be recognised that gears essentially work in pairs. 
Every gear has its mating gear and their teeth must be comple- 
mentary. With the.exception of the worm gear all of the other types 
have a common shape of tooth and similarity of action provided 
they are considered in a suitable section. 

The phases of engagement of spur gear teeth will illustrate also 
the other types. 


Stages of Engagement of Spur Gears (Fig. 2). 

(a) The tooth Mark A is on the driving gear, which moves in 
the direction of the arrow, and B is the tooth on the driven 
gear with which A will later engage. 

(6) The first point of contact is between the flank of the driving 
gear and the tip of the driven gear. 

(c) From the point a'/b' onwards there occurs a form of rolling 
contact (but not pure rolling). By the time that the stage 
represented in C is reached, the respective points of contact 
a and b? have arrived at the pitch point. This corresponds 
to the instant at which the tooth profiles roll together. 

(d) From this stage onwards, the points of contact on the 
respective tooth profiles continue to move over the profiles 
in the same direction until contact finally ceases at the instant 
represented by a*/b*. 

This approach and recession of the tooth contact, combined with 

rolling and sliding, continues on for every tooth mesh, and by 
varying the proportions of the teeth, the most desirable contact 
conditions can be obtained. 

The older conception of tooth proportion placed an equal height 

of tooth above and. below the pitch cylinder, this height being 
0-318 in. for 1 in. C.P. with a clearance at the root of -05 in. 


Shape of the Standard B.S.S. Rack Tooth (Fig. 3). 


It is as a result of much experience with involute teeth that the 
present standard now recommends the same overall height of tooth 
with a pressure angle of 20°, and with the clearance increased to 
allow of a semi-circular clearance curve. 
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The standard B.S.S. rack tooth form has for unit diametral 
pitch an addendum of 1,000 and a dedendum of 1,250. This clear- 
ance of 0-250 provides for.a root fillet of radius of 0-390 in. 
Although several grades of gear accuracy are provided for in the 
specification, the tooth shape is the same for all with the exception 
of the tip modification. This gives a small reduction of metal at 
the tip of the tooth to ensure that even when the tooth is deflected 
under load, there will not be a hard bearing at the tip of the tooth. 

It should be noted that the picture shows the actual tooth form. 
A rack cutter to produce equivalent teeth must be made conversely, 
that is, with rounded tops and a modification from the straight 
line at the base of the cutter. 


Stress Concentration Factor (Fig. 4). 


The importance of the fillet curve is shown by the graph giving 
the relationship of stress intensity to the root radius. While the 
importance of this factor may vary with the impact loads the gear 
has to meet, it is clear from the shape of the curve that it is a very 
significant factor. 

For a pinion ahd wheel designed to be cut on this system the 
tooth height is not, however, disposed equally above and below 
the pitch surface, pinions having more tooth height above and 
wheels less. 


Typical Proportions of B.S.I. Wheel and Pinion. 


The determination of the amount of profile to be placed above 
the pitch cylinder is related to the base circles of the two members 
and the ratio of their numbers of teeth. For the British Standard 
Rack tooth form, suitable proportions are set out in the specification. 

The resulting tooth form gives a well-balanced compromise 
between strength, resistance to wear, and quietness of running, and 
is probably superior to any alternative tooth form yet put forward. 

Once involute trigonometry is understood, no difficulty is 
experienced in computing the remaining tooth proportions, although 
for special cases the degree of correction to be used is sometimes 
a matter of experience. 

The factors which point a good gear design are, firstly, that the 
size, face width, and materials are suitable for the service. The 
face width must not be too small in relation to the diameter of 
the wheel, or so large that the pinion diameter is insufficient to 
resist the forces causing deflection, or alternatively that the root 
diameter approaches too closely to the bore. A pitch should then 
be selected which balances the wear and strength capacity of the 
gears. The best pitch will accordingly vary with the class of material. 

The pitch should be fine enough to give a reasonable number of 
teeth for the pinion and by so doing to permit the gears to operate 
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more quietly, although it must be borne in mind that sudden 
breakage is more to be feared than excessive wear. For this reason, 
the calculated strength capacity is generally made at least 14 times 
the wear capacity. 


For double helical gears it is also necessary that the face width 
be made larger than twice the axial pitch, so that continuous pitch 
line contact will exist at some part of the face width for every part 
of the rotation. 


In addition, the tooth profile must be designed to give the longest 
possible length of contact, relative to the pitch, and the greatest 
radius of curvature to each tooth. This latter point is frequently 
limited by the pinion tooth having too narrow a land width. In 
such a case, it is generally preferable to shorten the height of the 
pinion tooth rather than decrease the value of the correction, which 
would result in approaching too close to the base circle, or even in 
undercutting of the profile. 


The same general features apply in the case of worm gears, except 
that the limits are somewhat more stringent owing to the change 
in profile of the wormwheel teeth at points removed from the 
centre section. 

It should be noted that in all cases, however, it is permissible— 
in fact, sometimes necessary—that the gears should run at a centre 
distance different from half the sum of their real pitch diameters. 

Considering the standard B.S.I. tooth form, typical proportions 
are shown for a combination 15 and 114 teeth (Fig. 5.) 


The centre distance at which these gears operate is the same as 
_ that for conventional gears, but the pinion has a smooth single 
curve giving the maximum length of contact although it has only 
15 teeth. The circle below which undercut would occur is practically 
coincident with the root circle, while the smooth fillet radius 
completes a strong tooth. 


Section of Worm and Wheel on Offset Plane (Fig. 7). 


The complex shape of wormwheel teeth ‘makes it impracticable 
to produce them by any method other than by generation by a 
cutter of the same form as the mating worm. In this respect the 
generation of wormwheel teeth differs from the normal method 
of producing spur, helical, or bevel gear teeth, for mating gears of 
these types are each generated by a cutter having a tooth form 
depending only on the normal base pitch required. One cutter can 
produce gears of any size provided only that the base pitch is 
specified. 

A hob for generating wormwheel teeth can be used only if the 
mating worm is of the same essential dimensions as the hob, 
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Inspection of Gear Teeth. 


The B.S.S. previously referred to sets limits of required accuracy 
for gear profiles to suit different conditions of operation. An accurate 
profile is, however, of little avail unless it is rotating about the 
axis of the gear in a truly uniform and concentric manner. The 
machining of a good gear accordingly commences with the turning 
of the blank. When the blank is set in the gear cutter it is immaterial 
whether the outside diameter departs from the nominal by a goodly 
amount, but it is of importance that it is running truly concentric 
and that there is no undue run out of the sides of the blank. When 
machining the blank and cutting the gear, proper consideration 
should be given.to suitable tolerances. Many tables exist giving 
tooth thickness thinning allowances for different pitches, but no 
consistent arrangement has been specified for the amount of run- 
out of the outside diameter, the sides of the gear, and the outside 
diameter tolerance. 


Pitch Tolerances Factor W. 


With the aid of a chart which expresses a pitch tolerance factor 
W = T+ 60, and then taking suitable multiplying factors of W 
t0P ; 
for each element, a consistent practice can be maintained. Suitable 
multipliers for average work are as follows : 


Runout of Outside Diameter ... . $W 

Runout of Sides oe an wo OY 
Parallelism of Sides sul a . *W 
Tolerance for Outside Diameter - +O—2W 
Allowance for tooth thinning ... .» 14 Wto2sW 


Normal checking means suffice for all except the measurement 
of tooth thickness. The most common tool for this purpose is the 
gear tooth caliper. 

Gear Tooth Caliper. 
Two vernier scales are set at right angles in a frame, so as to 


- measure a chordal thickness at a given height. The outside diameter 


of the actual gear must be known, so as to make the necessary 
allowance for any departure from the calculated diameter. It is 
usual to measure the thickness of the tooth at its pitch line, but 
another method is to measure at that point on the gear where it 
would be in contact with its conjugate rack. At this point, the 
thickness is the same for a gear of any tooth number, and accordingly 
no correction need be applied when measuring gears of different 
numbers of teeth. 

Another method is to measure the distance across rolls placed 
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in Opposite tooth spaces. Tables of the required micrometer reading 
can be set out for an odd or even number of teeth when used with 
rolls that are a given proportion of the pitch. 


Snap Gauge for B.T.L. Measurement. 


It is possible to make a snap gauge for measuring the length 
of the chord which is normal to two selected tooth profiles and 
tangent to the base circle. The length of this chord may be calculated 
for any given tooth number. As the tooth surfaces curve away from 
the maximum length of the chord, the feel is similar to that obtained 
when measuring a cylinder. 

A modern version of this method is an adjustable hand gauge. 
The hand model B.T.L. gauge is set by slip gauges to the predeter- 
mined actual thickness with the micrometer dial set to zero. Any 
variation can then be read after using the instrument like a micro- 
meter. The distance that is gauged is shown in Fig. 8. 

An alternative arrangement uses a bench model instrument 
(Fig. 9), in which the gear is placed on two horizontal bars and 
slid against the gauging points. One point is connected by levers 
to a dial indicator on which can be set maximum and minimum 
limits. This type is very suitable for the checking of small production 
work. 

The gauging distance for the bench model is the same as for 
the hand instrument (Fig. 10). 


Gear Testing Machine (Fig. 11). 


Gears can also be tested by meshing them at close centres under 
a light spring pressure. If one gear is rotated and the change in 
centre distance between the gears is measured, it is a good index to 
the accuracy of the tooth profiles, and of the concentricity of tooth 
members. A dial indicator gives a visual impression of the errors, 
but it is even more informative to make a chart record. 


Worm Gear Contact Testing Machine. 


Wormwheels are difficult to measure and probably the most 
reliable check is to set them up in a Contact Testing Machine with 
a previously checked worm. The backlash at correct working 
centres can then be ascertained, and by blue-marking the worm the 
contact area can be found. Wormwheels are particularly sensitive 
to the position of the contact area when in use, and because of the 
deflections inherent in the gears and their housing, it is usual to 
make the contact under no-load favour the leaving edge of the 
wormwheel. 

Under increasing loads the contact then moves across towards 
the centre of the wheel. By this means also, the entering edge of 
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the wormwheel tooth is left free to allow oil to enter, . Although 
this is the desirable condition, wormwheels are very sepsitive to 
inaccuracies in the hob or deflections while cutting, and it not 
infrequently occurs that the contact area is not in the desired 
position. 


Machines are available also for the checking of accuracy of the 
involute profile. The principle of the machine illustrated in Fig. 13 
is ingenious and fundamental to the properties of the involute 
curve. The gear is mounted on an arbor between centres, and a 
tracing finger connected to a dial indicator rests directly on the 
profile being tested. 


Involute Checker Showing Sine Bar (Fig. 14). 


The sine bar is set by means of slip gauges to an angle calculated 
from the base radius of the gear being tested. As the handle is 
turned, the carriage carrying the sine bar and the friction is moved ; 
the friction bar rotates the work and the sine bar has a roller follower 
which gives a vertical motion to the tracing finger. The tracing 
thus describes an involute from the base circle of the gear being 
tested, and any departure is read direct on the dial. 


Most machines for this purpose operate from a base disc or the 
equivalent, which recuires a special disc for each gear. 


Gear Materials. 


The value of a material for use as a gearwheel is determined by 
its mechanical properties as affecting strength, and by its physical 
properties and chemical analysis as regards wearing ability. This 
ability to resist surface. abrasion and the fatigue of the surface by 
pitting, although primarily related to surface hardness, is also 
influenced by the analysis of the steel and the characteristics brought 
about hy different heat-treatments. A very good idea of allowable 


‘ stress values is given by the charts published in the latest spur gear 


specification. 


Mechanical properties alone are not a safe guide to satisfactory 
performance. For instance, for a wormwheel a 10 per cent. to 
12 per cent. tin bronze is by far the most satisfactory material. 
Most other bronzes, even of higher tensile strength, have much 
lower load capacities. Any material, other than bronze, has been 
found to have unsuitable properties at speeds other than given by 
hand operation, or for cast iron a rubbing speed at about 500 feet 
per minute. Efforts have accordingly been made to improve the 
properties of those materials which have proved satisfactory, and 
one of the significant developments in this direction is the use of 
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centrifugal castings. When applied to a bronze wormwheel, the 
most notable effect is a change in the structure, both in the final 
distribution of the eutectoid and the reduced grain size (Fig. 15). 

Successful centrifugal castings in both cast iron and steel have 
also been produced. 

When all these factors have been attended to, satisfactory power 
transmission will result only if the gears are mounted in well- 
designed housings, and supported on sufficiently rigid shafts in 
bearings of ample capacity and with correct lubrication conditions. 


Balance in Tooth Design. 


The art of generating gear teeth and other forms is often insuffi- 
ciently appreciated. A balanced tooth design can be achieved with 
no more cost and only a little more trouble than a poor tooth. 
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Fic. 12. Chart 1 is froma highly accurate gear. 
Chart 2 shows gears with some profile irregularity. 
Chart 3 shows gears of which one is eccentric. 
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THE INSTITUTION OP PRODUCTION ENGINEERS 


AN ENGINEER’S APPROACH TO THE 
SELECTION OF TOOL MATERIALS 


by JOHN M. PETHEBRIDGE, A.M.LE. (Aust.). 


(Abstracted from a paper presented to the Melbourne Section, 
Institution of Production Engineers, 13th March, 1946.) F 


When first I was asked to talk to you about Tool Steels and their 
selection, I doubted whether the subject was one capable of com- 
manding sufficient interest on-the part of Production Engineers to 
make it worthy of a place in your syllabus. On attempting to 
analyse my doubts, I had to confess to myself that what really was 
in doubt was not the subject itself but my own ability adequately 
to deal with it, from your point of view. 

I may therefore be pardoned, perhaps, if at the outset I make it 
clear that I am assuming your outlook to be that of Production 
Engineers who conform, more or less, to the definition recently 
given by one of your English members, and passed on to me by 
your President : 

“A trained engineer capable of setting in motion, driving and 
controlling the many forces required in an engineering works 
to make— 

(a) what is required ; 

(6) when it is required ; 

(c) ata profit, and at a price the client will pay.” 

Actually, from the wide variety of tool steels and other tool 
materials available, the selection of an appropriate material for a 
particular tool is often, to say the least, a very haphazard process. 
It is sometimes left to the Draughtsman who, not infrequently, dodges 
the issue by calling for ‘“‘ Tool Steel,” “‘ Punch Steel,” “Die Steel,” 
or, in a burst of self-confidence, “‘ High Speed Steel.” The decision 
is then, at best, left to the Heat-Treater or someone in the Toolroom, 
who will generally select a type and brand believed from his own 
experience to be suitable. This method of selection must be acknow- 
ledged to give, in many cases, and according to the intelligence and 
experience of the man concerned, a reasonably good result—often 
good enough to justify the Production, Engineer’s belief that this 
particular problem presents no headaches, and that he can devote 
his full attention to the multitudinous other factors which may 
“go sour” and upset his schedule. Nevertheless, superficially 
similar operations frequently reveal, on close analysis, essential 
differences which one cannot blame a tradesman for missing. 
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The Basis of Selection. 


A tool is a mechanical contrivance for cutting, forming or 
otherwise “* working” a piece of material which we may call the 
component. In operation, stresses are set up, both in tool and 
component. The stresses in the component obviously must be of 
sufficient magnitude to cause mechanical failure of one kind or 
another ; the resultant stresses in the tool must not cause failure, 
-and, moreover, must not be of such a nature of or such magnitude 
that the life of the tool is unduly shortened by abrasion, fatigue, 
or avoidable change in mechanical properties through overheating. 

Much can be done to. achieve these results by good tool design ; 
by fixing upon a physical form or shape that will minimise the value 
of tool stresses and cause them to occur in the least harmful direction; 
by attention to surface finish, and the provision of cooling facilities. 
After all this has been done, we are left with a piece of tool material 
in which there are stresses of a magnitude we do not know but can 
ascertain in a relative sense, and whose direction we do know, or 
can easily find out if we analyse the operation. 

The next task is to select our tool material. We are in a position 
to say what we want, and to find the answer to such questions as : 
Do we want a tool that will stand up to crushing stresses, to tensile 
or bursting stresses ; is a keen, hard edge required, and is this 
edge likely to become very hot in operation ? Is the duty one which 
involves a lot of rubbing, calling for a material which will offer 
good resistance to abrasive wear ? In other words, we must analyse 
the operation to be performed by the tool, so as to know with 
certainty the nature and approximate direction of the stresses and the 
general conditions to be withstood. We must also form an idea of 
their magnitude, relative to each other and to those involved in 
other operations within our experience ; in the absence of any 
quantitative standard, a classification into one or other of five 
degrees of magnitude—Very .Light, Light, Medium, Heavy, and 
Very Heavy—is quite useful. 

Speaking generally, stresses can be classed as tensile, compressive, 
shearing or torsional. Tensile stresses, mainly, are involved when 
the operation tends to bend the tool, or to burst it as for example 
in the usual forming or drawing die. Crushing loads come into the 
category of compressive stresses, sometimes with an element’ of 
shear ; while pure shearing or torsional stresses are seldom met 
with (apart from in twist drills and reamers), except in tools of a 
more or less complex type. Loading may be constant, intermittert 


or reversible (the last condition is sometimes very important), ~ 


while rigidity and frictional conditions, with all their consequences, 
require consideration. 


It is a very frequent occurrence for stress conditions in a tool to 
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be of a complex nature. One part may be in compression while 
another is in tension ; or tensile stresses, calling for more “ tough- 
ness” than is possessed by extremely hard materials, may be and 
often are associated with severe abrasive tendencies. Rigidity in 
the tool is sometimes of paramount importance ; even a com- 
paratively small elastic deformation may, under heavy intermittent 
loading, cause early failure through fatigue, and in this connection 
it is important to remember that all tool steels, whatever their 
composition and whether in the soft or hard state, have substantially 
the same modulus of elasticity. This means that substitution of a 
harder for a softer tool steel will not make a given tool any stiffer ; 
it may not fail so soon through fatigue, but all the other bad effects 
of lack of rigidity—chatter, dimensional variations and so forth— 
will be quite unaffected. The occasional operation where “ springi- 
ness” in a tool is desirable—certain lathe tools, for example—is 
well enough known to workshop men, and in the present discussion 
it may be assumed that rigidity is always desirable in a tool. I only 
mention this point to draw attention to the fact that this is, in 
nearly all cases, a matter of tool design, not of material selection. 


Tool Steels. 


Tool Steels may be classified in several ways Metallurgically, 
they fall into one or other of two main groups, Plain Carbon Steels 
and Alloy Steels, with some occasional difference of opinion as to 
how much of certain alloying elements is necessary to shift a steel 
from the first group to the second. 

They may also be classified according to the purposes for which 
they are designed or may be used, e.g., Punch Steels, Die Steels, 
Chisel Steels, Hot Die Steels and so on. On the whole, this method 
has little to recommend it ; from the point of view I am endeavour- 
ing to put before you it has no virtues, and is more inclined to be 
misleading than useful. 

Since it is obvious that there must be a sufficient margin of 
hardness, in favour of the tool, over the material being worked, a 
classification according to hardness could be attempted but would 
not tell very much. Unfortunately, as measured by one of the 
common indentation testing machines, hardness is only one property 
among many and gives no hint of certain essential differences 
between equally hard steels of different types. 

Heat-treaters classify tool steels as either water-hardening or 
oil-hardening. This is substantially the same as the preliminary 
grouping I prefer, namely, into Shallow-Hardening and Deep- 
Hardening Steels; 1 prefer these terms, as being descriptive of 
properties rather than of methods. 

The shallow-hardening steels are comparatively cheap to purchase, 
easy to machine in the annealed condition and to grind after harden- 
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ing, and capable of a very efficient heat-treatment by simple methods 
and inexpensive equipment. By intelligent tempering after hardening, 
combined with experienced selection as regards carbon content, 
a wide range of properties can be obtained, subject always to the 
fundamental fact that the steels are shallow-hardening and, except 
in the smallest cross-sections, possess a relatively soft core. (This, 
of course, is sometimes a definite advantage.) 


Conclusion. 


I do not propose even to mention the. many ways by which a 
variety of properties can be obtained simultaneously in a single tool : 
any such attempt would speedily become a lecture on heat treatment, 
which is quite beyond the scope of this address. With experience, 
the engineer will become familiar with such matters, and so greatly 
enrich his field of selection of tool materials. 

It is obviously impossible, in a short address like this, to consider 
all the factors which experience teaches one to consider in selecting 
tool steels, but I hope that, at least, I have been able to give you 
some food for thought, and have not completely let down those 
who so kindly invited me to address you. 
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DIAMONDS AND DRESSING DEVICES 
FOR THREAD GRINDING 
by J. FORSYTHE. 


(Abstracted from a paper presented to the Melbourne Section, 
Institution of Production Engineers, 13th February, 1947.) 


Since the great majority of Dressing Devices used on Thread 
Grinding Machines depend on diamonds of various forms and 
shapes, it would be helpful and interesting to consider briefly some 
of the problems that have had to be overcome in the diamond trade 
to ensure the necessary supply after having established the fact 
that diamonds for this purpose could be used economically. 
Historical. 

It is fairly well known that diamonds are found principally in 
South and South-West Africa, The Congo, British Guiana and 
Brazil. It is not, however, so well known that diamonds are pro- 
duced in Australia where the main fields are: Stanthorpe, in 
Queensland, Beechworth, in Victoria, Capertee and Cudgegong, 
near Mudgee, and Capeton, near Inverell, in N.S.W. 

Different mines and fields produce diamonds with certain 
characteristics which enable the diamond expert to identify them 
and the source from which they have come, and it is possible that, 
in such an examination, a certain known characteristic may be 
sufficient to permit of the selection of a stone for a given purpose. 

It is of interest to note that the hardest stones come from the 
Inverell field in N.S.W. and provided that the stone is not deficient 
in other necessary qualities, will give the most satisfactory results 
per carat when used for the dressing of the fine grit wheels generally 
used for thread grinding. 

Prior to the invasion of Holland, which was the centre of the 
diamond trade, there was comparatively little interest in the 
diamond industry in the British Empire but the necessity of becoming 
self-supporting to meet the growing demand has brought about a 
huge expansion in this field and the opinion has been expressed that 
in the post-war period the centre of importance in the diamond 
trade may well become permanently situated in Britain. 

In normal times it was estimated that 350 tons of rock had to be 
removed and processed to obtain 46 carats of diamonds. About 
50 per cent. of the stones produced were used as gems. Under 
wartime conditions, however, practically the whole of the world’s 
output is being diverted to industry, and as this is,estimated at 
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approximately 2 tons per annum totalling 10 million carats, some 
idea can be formed of the importance of the industry and the 
useful part that it played in the war effort: 


Formation. 


The diamond consists of pure carbon and is one of the hardest 
substances known to man. As already stated the quality of hardness 
varies in stones from various sources and: this quality in conjunction 
with other factors such as size, shape, and grain flow must be taken 
into consideration by the expert in making his selection of stones 
for various purposes. 


Generally speaking, brown-coloured diamonds are more subject 
to flaws than the light yellow or white varieties, and these latter 
are used principally for the formed and shaped diamonds required 
in the dressing devices of thread grinding machines. 


Perhaps the most important quality to be studied before cutting 
and shaping a stone is grain flow. Fig. | illustrates the natural 
crystallisation of a diamond showing the “ grain flow ” in the four 
“regular” shapes. All other shapes are known as “ irregular” but 
are always derived from these shapes and it is this factor which en- 
ables the expert to make his selection. The grain flow is not always 
easy to determine but once fixed it simplifies the cutting and forming 
of the stone. When consideration is given to the wide field of use 
for industrial diamonds such as dressers for emery wheels, trueing 
tools for profiling grinding wheels, turning and boring tools for 
metals and plastics, wire drawing dies, rock drilling, glass cutting 
and drilling, and bearings for chronometers and scientific instru- 
ments, it will be readily seen that the expert can generally find an 
appropriate use for any grain of stone provided the quality is good 
and when the latter characteristic is lacking, the stone can be 
crushed to various meshes for impregnated laps and other purposes. 


Selection of Diamonds. 


Sufficient has been said to make it evident that the selection of 
a stone for any given purpose is a matter for the diamond expert, 
but some knowledge of the correct application of the diamond tool 
is necessary for economical use to be made of it. The unit of weight 
in the diamond trade is the “ carat ” which equals one-fifth of a 
gram and, in order to get the best results from a mounted stone, 
care should be exercised to ensure that it is not too light in weight 
for the work it is expected to do. This is especially important 
in the dressing of grinding wheels. 


Fig. 2 illustrates the relative difference in stones by weight 
ranging from 4 to 8 carats. Being of irregular shape renders it 
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difficult to quote sizes, but in stones of reasonably regular shape 
the average size would be approximately -115 in. for the } carat 
and about -325 in. for the 8 carat. 


Diameter | Face of  Weightof | Diameter! Face of | Weight of 
of Wheel | Wheel in Diamond in | of Wheel | Wheel in | Diamond in 
in Inches | Inches | Carats, from: | in Inches | Inches | Carats, from: 
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s 1 05010060 2 ~~ 2-00 
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10 | 1} 1:00to1:25 | 24 | 3 | ~~ 2-50 

= F's 1-00 _eo 3-50 
hie Ch onadiee seen veo. 


Fig. 3 gives a table for the selection of diamonds by weight for 
dressing grinding wheels of various sizes. It will be noted that the 
table does not take into consideration either the grit or grade of 
the wheel and these factors also have some bearing on the economical 
use of the diamond. This table is in fairly common use for ordinary 
cylindrical, surface, and cutter grinding, but when applied to thread 
grinding it is advisable to add approximately 50 per cent. to the 
diamond weight specified for any particular wheel size to offset 
the finer grit and harder grade. 

Fig. 4 illustrates the method of application of the diamond to 
the wheel. The angles of 5° to 15° are covered over a series of 
dressings and at the same time the mount is rotated in the holder 
frequently thus ensuring a sharp facet being presented to the wheel 
at each dressing. In thread grinding this method only applies to 
the first rough dressing across the face and down both sides of the 
wheel prior to balancing or when removing an existing profile from 
the face of a wheel. 


Special Thread-Grinding Diamonds. 

In order to ensure the most economical use of diamonds for 
dressing thread profiles great care is necessary on the part of the 
operator. Diamonds for this purpose can not of course be selected 
by weight and in some cases for fine pitches the diamond point 
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presented to the wheel must necessarily be very small and conse- 
quently fragile. Great care therefore must be exercised both in the 
primary selection and mounting of the stone by the diamond 
merchant and the manner of presentation to the wheel by the 
operator. 

Fig. 5 illustrates a variety of mounted stones used in manually 
operated dressing devices for thread grinding. 

A = Diamond used in device of Swiss thread correcting lathe. 

B = Roughing Diamond used on Swiss Toolroom Model machine. 

C = Finishing diamond for same machine. 

D = Splinter diamond for cresting wheel for Whitworth or 
similar form. 

Fig. 6 illustrates some mounted stones used on mechanically 
operated dressing devices. 

A! = Ball point diamond used for profiling Whitworth form on 
multi-ribbed wheel “ Matrix ” device. 

B! = Radius formed diamond used to profile single point wheel 
for Whitworth form on Jones and Lamsen machine. 

C! = Chisel point diamond used in multi-ribbed wheel dresser 
of “ Newall” thread grinding machine. 

The reason for the. variety of forms shown wilt become evident 
when consideration is given to the various types of dressing devices. 
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WITH MAXAM PNEUMATIC EQUIPMENT 


INCREASE PRODUCTION 
SAVE TIME, SAVE FATIGUE, SAVE MANPOWER 


MAXAM STANDARDISED EQUIPMENT INCLUDES 


Air-Cylinders, both single and double acting. 
Control-Valves, for simple or complex actions. 
FOR 


1. Holding any shape of job for | 3. Assembling components 
drilling, machining or assembly. | involving a press fit. 


2. Performing any operation | 4. Rapid feeding of work, grip- 
involving pressures up to/| ping it during machining and 
many times the air-line | releasing and ejecting the finished 
pressure. part. 


PRODUCTION UP — COSTS DOWN 


By speeding up handling and saving muscular effort, MAXAMISA- 
TION improves the morale of the operator and not only increases 
output but in some cases more than doubles it! At the same time scrap 
is reduced. Operation is inexpensive (the air consumption is very low), 
there is little to go wrong or wear out and maintenance costs are 
negligible. 

SIMPLICITY THE KEYNOTE 


MAXAMISED tools, jigs and fixtures are simplified. Equal and 
continuous pressure is applied throughout the stroke, so variations in 
the size of components do not affect the grip — nor can vibration shake 
the components loose. The speed of stroke is adjustable——by the mere 
flick of a finger on the valve, great force may be exerted or fragile 
components handled without damage. 


MAXAM SERVICE 


We will gladly submit suggestions for applying standard MAXAM 
equipment to help production under your particular conditions. We 
also manufacture complete special-purpose pneumatic tools, jigs, 
fixtures, etc. A first-rate technical , backed by many years’ woes 
wide experience in the industrial applications of compressed air, is at 
your service. 

May we have your enquiries ? 

4 








SSN 





CLIMAX ROCK DRILL AND ENGINEERING 
4, Broad Street Place, London, E.C.2. Works: Carn Brea, Cornwall }| p<, 
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SPECIAL PURPOSE TOOLS 
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““No suh !” said the Negro recruit when 
invited to join the cavalry. “‘When dat 


ole bugle sounds Retreat, ah ain’t gonna 





be handicapped by no hoss !” 








A SIMILAR DISTRUST of horsepower pervades large sections of 
industry particularly in the matter of small tools for assembly. 
Industry is accustomed to horsepower for driving large 
chunks of machinery. But to many people it still seems 
queer to use a horse to turn a screwdriver or put on a nut— 
until they see our trained Desoutter horses at work in tiny 


tools that do the work of ten men at a fractional cost. 











Specialists in Lightweight, Pneumatic 


and laste Prvable Tools ‘DE $O TTER 


DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.9, TELEPHONE: COLINDALE 6346-7-8-9 


C.R.C. 179 
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After Honing and Lapping 


After precision operations, such as honing and 
lapping, it is essential to remove every trace of 
the compound used before the components pass 
on to assembly and test. This is best done as a 
step in the production schedule. 


Five to seven minutes immersion in SOLVEX 
solution, followed by a hot water rinse, removes 
all oil and other matter, leaving the metal surface 
mirror clean. Production executives are invited 
te write for details. 


Solvex 


REGISTERED TRADE MARK 


FLETCHER MILLER LTD., HYDE, Near MANCHESTER, ENGLAND 
On Air Ministry, Admiralty and War Office Lists. Full inspection to A.I-D. and A-R.B. requirements. 





Distributors in Northern Ireland: 
BELL’S ASBESTOS and ENGINEERING LIMITED, 2! Ormeau Road, Belfast. 
Telephone : Belfast 21068. 


Distributors in Eire 
A. H. MASSER LIMITED, Annesley Works, East Wall Road, Dublin. 
Telephone: Dublin 76118. 
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THE BRIDGEPORT UNIVERSAL MILLER 


with TURCHAN CONTROL 
makes an ideal combination for 
general Tool Room Milling and 
the rapid production of Moulds, 
Dies, etc. 


* 
IT IS WORTH 


FULLY 
INVESTIGATING. 








TMUR MACHINE TOOL CORPORATION [7 


WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 





—— 
mae a 
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The 50-range Model 7 Universal AvoMeter, the 
pioneer of the comprehensive range of “ Avo” 
precision Instruments, is the world’s most widely 
used combination electrical measuring instru- 
ment. Fully descriptive pamphlet available on 
application to the Sole Proprietors and 
Manufacturers : 


THE AUTOMATIC coIL WINDER & ELECTRICAL EQUIPMENT CO.,LTD. 


&S STREET 








Sa 


a 
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TO 100°/, INCREASE IN HOB LIFE 





lo) iy Veal) 7 Wi mefele)i Malem ieole)i. mm) 7 va). (cm 





|; ECONOMY IN HOB SETTING TIME 


IMPROVED FINISH 












Automatic AXIAL 
Hos TRAVERSE 


fnew and exclusive feature 
incorporated in the 


8-8 CLEVELAND RIGID HOBBER 








is mechanism provides automatic When the hob reaches the limit of its 
| traverse movement of the hob movement a micro-switch is depressed 
ring the cutting operation. The and the machine continues running to 
e taken by the hob to traverse complete its hobbing cycle but when 
axial mevement can be varied the next component is loaded a warn- 
rding to its useful life, e.g., 8, 16, ing light indicates that the hob must 


or 48 hours. be moved back to its starting position. 
2 A ARLES 
H N VJ \ & FA Standard Equipment Includes— 
WS Al UR bk N Climb Hobbing Transfer Switches 
PwC A’ WY \ Automatic Electric Feed Cut-Out 






& vi LTD. 


S COVENTRY ROAD - SOUTH YARDLEY ~- BIRMINGHAM 25 








FOR A WIDE VARIETY 
OF PURPOSES 


OOVER Fractional Horse - power 
Motors are providing the power for 
an increasingly wide variety of Domestic, 
Agricultural and Commercial Purposes. 
They are being used with notable success 
for Refrigerators, Washing Machines, 
Water Coolers, Compressors, Machine 
Tools, Pumps and numerous other 
appliances. 

At the moment National Manufacturers 
and Works are being given priority, but 
we hope that in the near future supplies 
will be sufficient to enable us to meet all 
demands. We shall be pleased to make 
quotations for your requirements. 


HOOVER LTD 


PERIVALE - GREENFORD - MIDDLESEX 

















THE THREE 
BASIC TYPES OF SQUIRREL CAGE 
INDUCTION MOTORS ARE :— 


Split Phase — Capacitor Start — 
Three Phase 


HORSE-POWER RANGE 


! I i I 
cs 4, 3 % 
Solid or Resilient Mounting 

Ball or Sleeve Bearings 
Thermal Overload Protection 
(if required) 

Speeds 2850 or 1425 r.p.m. 





Performance curves and data on other, 
types supplied on request. _ 
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ch cleaning problem s 


tudied individually 








pralby P 


INDUSTRIAL 
CLEANING 
f MACHINES 











This illustration shows 
ing a machine cleaning 
s crank cases in the pro- 
tion duction line. 
It is equally capable of 
mm. cleaning small parts in Photographs by courtesy of “Machinery. 
t. a rf 





2 


Sole Agents for Great Britain : 

. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 
Designed and manufactured by : 

TBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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PRESS TOOLS 
LARGE ork SMALL 





We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 


ARNOTT & HARRISON LTD. 


(Member of the Gauge & Tool Makers Association) 


22, Hythe Road rs Mort 
WILLESDEN ue 


HARRISON} 


WILLESDEN 
» 7 





Telephone : LADbroke 3484-5-6 














— = —— 
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It’s a 2S® S&B Lathe 


WE MANUFACTURE SURFACING AND BORING LATHES IN 
VARIOUS SIZES UP TO 36 IN. DIA. SWING. 


HERE WE ILLUSTRATE THE SMALLEST, NAMELY 133 IN. 
DIA. SWING, TYPE 13ZH. 


An Ideal Machine for Light Accurate Work. 
ASK OUR REPRESENTATIVE TO CALL AND ADVISE. 


Length of Bed ... sie én seis au Oe 
Admits between Chuck and Turret Face ‘as os ae Pg 
12 Spindle Speeds = , ~ 28° 9 to 889 R.P.M. 
6 Feeds ... Sliding-25 to 200 CP. 1. ; Surfacing-50 to 400 C.P.I. 


SEND FOR CATALOGUE AND PARTICULARS. 





134 in. Dia. Swing Surfacing and Boring Lathe. 


Dean SMITHS Grace Ltd 
‘The Lathe People Keighley, England. 


—Since 1865 
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DOUBLE ENDED FINE BORER, TYPE F.B. 2-9 





PRECIMAX = PREClsion with MAXimum output 
EFFICIENT AFTER SAEES SERVICE. PLEASE ENQUIRE. 


JOHN LUND LTD. - CROSSHILLS - Near KEIC 
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“NEWALLOY’ 
BOLT 


NES 65-75 TONS 













*NEWALL’ 
HITENSILE 
BOLT 
45-55 TONS 


"| AP NEWALL§$2 
oT POSSILPARK —= GLASGOWN. 


2-9 

















—————————— ae 





JILL MIGHT, after your disgrace- 
ful behaviour in class last session, 
I've a mind to give you a Hendry, 
meaning a good belting. But 
bearing in mind the fact that you are 
a big boy now, rather bigger than | 
am myself, | propose to overlook 


your delinquency. How well | 
remember in my own early days the 
important part belting played as a 
prime mover. My father, bless him, 
fortunately knew nothing at that 
time of the efficiency of Hendrys’ 
Belts, (made up to one inch in thick- 
ness) for imparting impetus on 
appropriate occasions. But he did 
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Will Might, the Mill-wright 
—————and the PROF. 


Set-too, No. TWO 


wonderful work with a strap, and 
even with a slipper! Today there's 
nothing to equal a Hendrys’ Belt for 
every kind of drive. Strangely enough, 
Hendrys’ make belts of any length 
endless. Before we meet again, 
perhaps you will work out how long 
is an endless belt, and how and where 
does it begin and end. That they are 
endiess is abundantly substantiated. 


Under correct conditions, their 
efficient utility truly appears to 
be unending. | have reports of 


heavy-duty drives in use for over 
twenty years, and still as good 
as new.” 


BELTING 





JAMES HENDRY LIMITED 


LAMINATED LEATHER WORKS 
252 MAIN ST., GLASGOW, S.E. 


LONDON : KINGSWAY HOUSE, KINGSWAY,W.C.2 
ABBEY HOUSE, 63 HOCKLEY HILL. BIRMINGHAM 18 


MANCHESTER — and — JOHANNESBURG 
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Wimet 
aE 
JIG BORING TOOLS 


4 


O exploit Jig Boring 

Machines fully, and to pre- 
serve their accuracy in the 
finished product, demands 
the use of boring tools with 
the ability to hold size for long 
periods—whatever the ma- 
terial to be cut. 

Wimet Tungsten Carbide 
Tools have already demon- 
strated their singular capacity 
to withstand wear in other 
cutting tool applications, and 
we know that this new range 
of Wimet Jig Boring Tools 
will, therefore, be generaliy 
welcomed. 


A. C. WICKMAN LTD. 
COVENTRY - ENGLAND 


LONDON : 
LEEDS - 








BRISTOL - 


MANCHESTER: GLASGOW - 


They possess the usual 
Wimet high resistance to 
abrasion, with consequent 
long life, and are ideal for fine 
cuts in any material, ensuring 
maximum quality of parallel- 
ism of jig-bored holes. 


The range of sizes available 
is comprehensive—to meet 
all boring needs; all tools are 
supplied with superfinished 
cutting edges. 


ANY QUESTIONS? Write 
or phone for the Wimet 
specialist always at your 
service! 


It’s all part of . . . 


BIRMINGHAM 
NEWCASTLE 
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Diamonds! 


DIAMONDS are too precious to be squandered—so when you 
pay good money for a diamond abrasive wheel you want to 
be sure that they are going to be used to the last particle and 
not fall away as they become dulled. There was no answer 
to this problem until ZEDITE, the new bond, took diamond 
abrasive products a great stride forward. 

ZEDITE is itself an abrasive second only to the natural 
diamond—and it interlocks with the diamonds, holding them 
up to the work until they are completely worn away. 

ZEDITE wheels and tools do a better job, last longer, 
need less frequent setting up. They cut faster yet stay 
cooler, minimising “loading.” ZEDITE products save 
you money and do a better job. 


Send for catalogue to—BILTON’S ABRASIVES LTD. 
Bilton House, 111, Park St. London, W.1 MAY fair 8240 (10 lines) 


ZEDUE 


DIAMOND ABRASIVE WHEELS AND TOOLS 





L 11263 B 





AH LI ! 
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TRADE 


HIGGS (2 5 MOTORS 


CHAIRMAN 





BIRMINGHAM 6 > ao ENGLAND 





All windings fully enclosed. External 
cooling system. Ample inspection 
points. Maximum reliability . 


AND 
Guaranteed for Ever! 


BIRMINGHAM, BRISTOL, DUNDEE, GLASGOW, LONDON, MANCHESTER, NOTTINGHAM 
PETERBOROUGH, SHEFFIELD, BELFAST 
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AIR CONDITIONING PLANT INSTALLED BY 


MATTHEW HALL 


& CO, LTD. 


ESTD. 1848 





MATTHEW HALL 


AIR CONDITIONING 
PLENUM VENTILATION - DUST EXTRACTION 
HEATING - BOILER PLANT - OIL FIRING 
FLUORESCENT LIGHTING - INFRA RED DRYING OVENS 


26-28 DORSET SQUARE, LONDON, N.W.1 
Paddington 3488 (20 lines) 


GLASGOW - MANCHESTER - LIVERPOOL - BELFAST - BRISTOL - NEWCASTLE - CARDIFF- COVENTRY - DUBLIN 




















di 
fo 


NS 


DUBLIN 
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T precisely five minutes past eight Henry kisses his wife good-bye 
A and sets off for the station. At eight fifteen he is unfolding his 
paper in the right hand corner seat of the third carriage. Just as he 
did yesterday. And just as he will do tomorrow. There’s no craving 
for adventure in Henry’s blood. He’ll never take a chance; never do 
the unexpected. And a darned good job too—Henry is a dispensing 
chemist ! Steady .and dependable — that’s Henry. Like our Die- Sets. 


DESOUTTER DIE-SETS 


TELEPHONE : COLINDALE 6346-7-8-9 © 





DESOUTTER BROS. LTD., The Hyde, Hendon, London, N.W.9. TELEGRAMS: DESPNUCO, HYDE, LONDON. 
C.R.C.§0. 
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EDGWICK 
THREAD COMPARATOR 


CAPACITY Oin. to | in. 





FOR rapidly checking threaded parts. 


Top anvils are full form, bottom anvils 
check effective diameter only. 


Threaded work which is within the 
tolerance as set on the dial gauge will 
- assemble and be of the desired quality. 


IMMEDIATE DELIVERY. 


ALFRED HERBERT LTD: COVENTRY 











RY 
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SHO SAFETY 


FOR USERS OF ZINGALLOY PRESSURE DIE-CASTINGS 


Due to the change over from wartime 
conditions there is a considerable amount 
of secondary and re-melted Zine Alloy in 
circulation... . 

Inter-chrystaline corrosion caused through an 
impurity content of even a few thousandths of 
1%, endangers the life of your castings 
Protect YOUR interests by taking 
Two STEPS.... 


Specify Zinc Alloy Die-castings which conform to BSS. 1004 
Alloy A or Alloy B. 


Contract to have a reliable metallurgical test carried 
out, as a routine monthly check on the specification of Zinc- 
Alloy Die-castings taken at random from incoming supplies . 


WOLVERHAMPTON DIE-CASTING CO. LTD. 


GRAISELEY HILL . WOLVERHAMPTON 


Telegrams : DIECASTINGS, WOLVERHAMPTON. Telephone : 23831/4 WOLVERHAMPTON. 
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GAUGES LiMITED 





HARPER ROAD - WYTHENSHAWE - MANCHESTER 


' PHONE : WYTHENSHAWE 2215. te GRAMS : PNEUTOOLS PHONE 





JIGS-FIXTURES 
& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hints 


Up-to-date shops specially laid out and 
equipped for making, on a production 
basis, every type of precision ground 
gauges; limit snap, form, calliper, taper 
and special purpose gauge, as well a 
jigs and fixtures of all kinds, press tools, moulds 
and special purpose machines. Highest class 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES LIMITED 















Guaranteed Precision Accuracy 


Members of the Gauge & Too! Makers’ Association 








:STER 


PHONE 
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Juction 
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Every Works 
needs this os converted to a twist drill for 


The up-to-date, Mght, handy, metal and wood up to { in. dia. 


woodidieG euttehe holes. The same tool can be 
a }\ fitted with grinding wheel, buff, 


for holes in brick or concreteup Ml etc., and will sharpen its own 
to 1 in. dia. In 30 seconds itis “ drill steels! Ask for list. 








CLIMAX ROCK DRILL & ENGINEERING WORKS LTD. : 
4, Broad St. Place, London, E.C.2. Works: Carn Brea, Cornwall. 





TAS/CX. 432a 
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Cincinnati Surface Broaching 
brings ease of production to 
yet another field, teeth cut- 
ting on bandsaws. Up to a 
quarter of a million brand new 


teeth every hour. Some baby! 


Speed up production with CINCINNATI 


CINCINNATI MILLING MACHINES LTD., TYBURN, BIRMINGHAM 


es CHARLES CHURCHILL & CO LTO. COVENTRY RO. SOUTH YARDLEY, BIRMINGHAM & 
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We are prepared to maintain and 
guarantee the efficiency of Keelavite 
plant in all cases where we are invested 
with the responsibility for the complete 
system, i.e., Pump, Motor (where this is 
used), Control Valves, Piping, Gauges, 
etc. The principle has possibilities for 
application to a wide variety of machines 
and if properly planned provides acontrol 
and flexibility superior to any other 
method. 





KEELAVITE HYDRAULIC 
POWER UNIT CONSISTS OF: 


IP, suitable for operation at syachronous 
tric motor speeds. 

OR (where required). - — 
ED CONTROLS. Control Gear of convent- ; 
type for light, reasonably constant load, 
“Flow Control ’ System for heavy loads 
where speed and load are subject to wide 
tions—this maintains appropriate speed 
wer the changes in load. ¢ 
VE BLOCKS AND CONTROL PANELS, 
odying operational and/or speed controls | 
it Various types of machine. : 
XILIARY EQUIPMENT, Pipe Fittings, 
rvoirs, Pressure Gauges, Filters, Electric 
ors, Rams. 































A TYPICAL APPLICATION FOR 
KEELAVITE POWER TRANSMISSIONS 






The illustration is of a Shaper __ 
Mo a hydraulic operation is 
ideal. 









HAM 


INGHAM 


EELAVITE ROTARY PUMPS AND MOTORS LTD., ALLESLEY, COVENTRY 
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Man’s first victory over 








gone up since, but man is fast learning more 
more how to reduce the power of 2. We at H.D.A. do little else but help theg 
work along by inventing and perfecting alloys that are light but strong. All 
is needed now is for more manufacturers to think in terms of these new "1 


to enquire from us what can be done to combine lightness with strength 


HIGH 
ty with DUTY 


... make light work of (it 








HIGH DUTY ALLOYS LIMITED, SLOUGH, BUCKS. 
INGOTS, BILLETS, FORGINGS AND CASTINGS I8 *‘HIDUMINIUM’ ALUMINIUM ALL 
(Begd. trade mark) 





E 


€ 


ALLOY 
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12" Direct Acting Press 


6" Airdraulic Press (Standard Type) 
12" Airdraulic Broaching Press 
16" Airdraulic Broaching Press 


1 Ton Direct Acting Beak Press 
3 Ton Direct Acting Beak Press 


14 Ton Lever Press 
15 Ton Lever Press 
30 Ton Lever Press 





ry over ‘ 
t 50 Ton Marking Press 
hot air Be 100 Ton Marking Press 
oe retiatatie 3 Ton Portable Hand Rivetter 
lp the 
: . 14 Ton Straightening Press 
fs al T Ton Flexipress Straightening Press 
15 Ton Flexipress Straightening Press 
eth a 25 Ton Flexipress Straightening Press 


40 Ton Flexipress Straightening Press 


, EMB.Co. Ltd. 


Loy ~- a BROMWICH : ENGLAND 


FLEXIPRESS 

















M ALL 
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Exact DESIGN OF AN ENGINEERING 
structure requires that the materials used shall conform 
closely to specification. Modern developments in steel 
founding technique make it possible to obtain steel 
castings accurate in dimensions and in accordance with 
clearly defined chemical and physical specification. As 
a result of such technical developments it is now possible 
in a far wider field of application to make better use 
of steel castings. 


BRITISH STEEL FOUNDERS’ ASSOCIATION 


301 Glossop Road, Sheffield 


Application to The Secretaries upon any technical problem of design or production is invited, it being the 
desire of the B.S.F.A. to promote conditions where the best possible use can be made of Steel Cas*ingr in 
the widest possible range of structures. 
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Gatface Pincers 





T.20 TABLE SURFACE GRINDER 


For the hand production of flat 
surfaces 
CAPACITY : 
T20 machine up to 1|2in. wide 
T14 machine up to 8in. wide 


SNOW & CO. LTD. SHEFFIELD 


London Office : 58 Victoria St., London, S.W.!_ Birmingham Office: Daimler House, Paradise St. 
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For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 
after hardening. 


SANDERSON BROTHERS & NEWB 
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FACTORY WARMING 


COAL CONSUMPTION 
A GLIMPSE 


AT THE FUTURE 


We'll use less 
coal after 1948 
when we've 
installed 
radiant 
warming 


by 












RICHARD 
CRITTALL 


RICHARD CRITTALL & COMPANY LTD. 
156, Great Portland Street, London, W.!. Engineers oa 
Also at Birmingham, Liverpeol, Hanley, Glesgew, Paris, Lisbon, Istanbul, Montreal, New York 
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Efficient POWER TRANSMISSION #7: 
It all depends on GRIP. Power is 
wasted when belts slip. Production 
stops when beits break. Both are 
risks you can't afford to take. 
Whenever belting is_used it 
should be the finest obtainable. 


GRIP atmospheric changes, has no plies 
to come apart, and has patent 
4-plait edges designed to reduce 







“Gnpoly" Belting is impervious to 
guide-fork wear to a minimum, 


EWIS & TYLOR LTD. Endless Belts 


Tame 4 pe ree “Gripolastic” Endless Belts, wherever 
caddie tinen, Seinbaventhanntls their use is practicable, eliminate 
London Terminal House Grosvenor Gardens,S W } fasteners thus giving a smoother 

drive, and will run efficiently at high Re 
speeds over very small pulleys. 
























When the call is “Speedier Production ”—the 
answer may be Donovan Foot Switches. They save 
time and increase output because operative has both 
hands free. 


Made with either left or right-hand pedal. 


DONG ey ANS 


THE DONOVAN ELECTRICAL C° BD) er ——— AND 
BIRMINGHAM. 9 
Puoke - Sewers 2277 (PBX) 
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Reed-Prentice 10H 2202. Injection Moulding Machine, 600 ton*mould locking pressure 
enables mouldings up to 210 sq. in. to be made. 


REED-PRENTICE 
PLASTIC INJECTION MOULDING MACHINES 


Fully hydraulic and entirely self-contained. Equipped with four electrically-operated 
timing clocks, which can be set to give fully automatic operation up to a two-minute 
cycle. Single cycle or manual operation is available. Centralised control panel. 

Heating cylinder scientifically designed with zoning of temperature obtained through Dual 
Pyrometer control, ensuring efficient plasticizing of material. Automatic pressure lubrica- 
tion to link mechanism and die-plate bearings on each stroke of machine. Sliding type safety 
doors with hydraulic and electric interlock, mounted on needle roller bearings for easy 
operation. Improved toggle mechanism, providing high locking pressure on die plates. 
Hydraulically operated by self-contained motor-driven, 2-stage rotary oil pump with base 
of machine forming oil reservoir. Machines of British and American manufacture can be 
supplied subject to Board of Trade Licences. 


‘ 
4, 8, 12, 16 and 22*oz. capacities available. Catalogue on request 


*EARLY DELIVERY 


Please send enquiries to: 


ALFRED HERBERT LTD. COVENTRY 


SOLE SELLING AGENTS FOR PLASTICS MACHINERY IN GREAT BRITAIN, INDIA, FRANCE & ITALY FOR 


T. H. & J. DANIELS LTD., STROUD, GLOS. FRANCIS SHAW & CO. LTD., MANCHESTER 
REED-PRENTICE CORPORATION, WORCESTER, MASS., U.S.A, 
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The lathe that can 
Pm even turn 
a hair! 


a PULTRA MICRO LATHES 
ped wane A ag are specially designed for the 
efficient and accurate production 
of all small work. Accessories 
available for milling, grinding, etc. 


Write for Catalogue CA4. 


PULTRA LTD 


24 GRAVEL LANE, SALFORD3 
MANCHESTER Phone BLA Y/8/ 


SPEEFD THE MATERIAL 
to speed up OUTPUT 


Keep material flowing swiftly 

from machine to machine. 

from process to process. Meet 

today’s challenge for more 

production—with “ Electricar ” 

industrial trucks—and watch 

how your output goes up. No 

more starved machines, uo 

more bottlenecks, or waiting 

time. And you save labour 

into the bargain. One youth 

or girl with an “ Electricar” 

can do seven men’s work. 

Running costs are only a few 

pence per day, maintenance is , 
easy, working life is exception- 

ally long. Remember it’s electric 

power—silent, smooth, with no 

Contes apt mo Ges rich. INDUSTRIAL TRUCKS 
CROMPTON PARKINSON LTD., Soles Office: ASTOR HOUSE, ALDWYCH, LONDON, W.C.2 
Telephone : CHAncery 3333 Telegrams : Crompark, Estrand, London 





JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS MLViii 


rey -7 OT OF 
MILLING CUTTERS 


MAXIMUM OUTPUT & CONSTANT PRECISION 
FIRTH BROWN TOOLS LIMITED, SHEFFIELD 
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METAL PROCESSING CHEMICALS 
‘ Approved by Admiralty, War Office and Air Ministry 


SPECIALISTS in intermediate Metal Finishing 


In grades (1) Heavy-duty degreaser for 
_ Metals; (2) Degreaser for Light 
(3) Paint and Enamel stripper; 
ay Toteant Emulsion cleaner ; 
(8) Decarbonising Fluid. 


Also manufacturers yr ; 
ALOCLENE—for cleaning aluminium prior to spot-welding and 
painting, FEERROMEDE — temporary ust preventative, 
FERROCLENE—Rust and scale remover—Corrosion prevention. 


Our own trained technicians available all over the country to call and 
discuss your problems. Write for full details of specialised service. 


SUNG ANTI- CORROSIVES LTD. 


MAN TURING CHE TS ONSU 
LECTROLYTE WORKS, 9a ADEROKt GROVe ONDON, W.14 























JICS FIXTURES PRESS TOOLS 
SPECIAL PURPOSE MACHINES 


CAUCES 





TOOL ROOM SERVICE 


&7 OS SOLVE YOOCR 
PRODUCTION PROBE EIS 


PRACTICAL ADVICE BY SPECIALISTS DRAWING-OFFICE FACILITIES 
BALANCED UP-TO-DATE PRECISION PLANT - JIG BORERS BY Gi 


RATCLIFFE TOOL C° L: 


GORST ROAD, LONDON, N.W.10. Telephone : ELGar 66' 
Branch Works : Coed Coch Road, Old Colwyn, North Wales. "Phone : Old Colwyn 5i 
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No trick in the figures shown for this cycle back- 
hub component — and no trick in the production 

that a good Works Manager doesn’t know. In 
factories all over Britain the substitution of 
Ledloy freecutting Steels for ordinary free- 
cutting steels is prolonging tool life, cutting 
costs, maintaining quality and sending 
production free-wheeling along. 












LEDLOY is the name given to 
LS LTD. steels into which a small percentage 
of lead has been introduced by a 
special process. All steels (carbon 
BURY STEEL WORKS. and alloy) can be so treated during 
their manufacture. 
















BY Gil 


WOODLEY. Nr. STOCKPORT 
STOCKHOLDING AGENTS: 
London: Brown Brothers Ltd., Buck & Hickman Ltd., Farmer, Stedall & Co., Mosers Ltd., 
W. & C. Tipple Ltd. Manchester: Alfred Simpson Ltd. Belfast: Kennedy & Morrison Ltd. 
Birmingham: Chas. Wade & Co. Ltd. Bristol: Godwin, Warren & Co. Ltd. Northampton: 
A. H. Allen & Co. Ltd. Glasgow: John & Chas. Murray. Keighley: John W. Laycock Ltd. 
Newcastle-on-Tyne: Guest, Keen & Nettlefolds Ltd. Nottingham : Associated Engineering 
& Electrical Supplies Co, Ltd, 
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The 
Technically Controlled Castings 
Group 


(TECONIC 


REGISTERED TRADE MARK 








Member 
Alexander: Shanks & Son, Ltd., 


Dens Iron Works, Arbroath. 














M.R.E. ~ 


PROFILE TURNING ROLLER BOX 
cuts production costs 


This Gas Cock Body Plug was 

turned by the M.R.E. Profile Turning Roller Box at one pass 
in 25 seconds where previously it had been turned on a 
Centre Lathe. 





Aci eaten dns dbs, noah Hin 


We shall be pleased to advise you as to the suitability of 
this Box for any components with tapers, contours or multi- 
diameters, and will quote guaranteed machining times. 


Made in three sizes {” . 1” . 14” Bar capacity. Illustrated leaflet on request. 


MANCHESTER REPETITION 
ENGINEERS LTD. 


DEPT.5 . REYNOLD WORKS . CHELL STREET . MANCHESTER, 12 . Tel. RUSholme 5112 

















PITTER GAUGE & PRECISION TOOL Co.Lto. 


MARKET STREET 
WOOLWICH woot.wtick WOOLWICH 
0427 S$.E.18 2936 
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Carter Small 
Power Electric Motors 
will fit the jobs you have in 
hand or those you have in mind, 
Available in H.P. from 1/200 to 1, they 


Here is a Carter Universal 
Motor, available in all standard 


windings. Special voltages have been designed to fill a specific purpose 
and periodicities suprlied to . . 2 P . 
order. Built to latest British and built to give lasting service. Write 


Standards specifications. 


Pa 


For Sewing Machines, Fans, Blowers, Grinding & 
Polishing Motors, Spur Gear Reduction Motors, 
Integral Worm Gear Motors. 


to-day for further information. 


Carter Electrical Co. Ltd., Eastern Works, Eastern Avenue, Romford, Essex. Tel. Romford 2552 

















GEARS OF 
ALL KINDS 






GEAR & ENGINEERING (1 


AES. 9 Sia. a 
| 


ephone Seven Kings 3456/7/8/9 
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Small 
{otors 
ave in 
mind, 
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Irpose 
Write 
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T = TECNABILITY 
E = EFFICIENCY 
Cc = CAPABILITY 
P = PROBLEM 


T+E+C 


P = SATISFACTION 


FOR SATISFACTION : 
send your enquiries for 


JIGS, FIXTURES, etc. to 
TECNAPHOT LIMITED 
TECNA WORKS - RUGBY 


TEL. : RUGBY 4145 





LIGHT PRECISION MACHINERY, 
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A SYSTEM OF STORAGE- 
HANDLING - PRODUCTION 





The KEYNOTE of this System is 


“COMPONENT STORAGE”’ 
LINKED WITH 
“COMPONENT MOTION’’ 


controlling the flow of materials and 
components through manufacture 
and assembly, to stores or despatch 
of finished 
products. 


“RANDALRAK’”’ 
is built on the unit principle and 
will form not only storage racks, 
but benches, tool lockers, trolleys 
and counters, all of which will 
accommodate ““RANDALRAK’’ 
trays and shelves. 


Please write for Catalogue to Dept. P. 


RANDALRAK LTD 


tS ee 2 a eS 
4 
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That stoker-demonstrator 
certainly eased our fuel problem” 


“TI LOOK AT IT like this—a stoker is a 
key man these days. Just think what'a really 
responsible job he has: it is in his hands to 
keep the factory going on less fuel. 


** Some of the men are willing to go to 
classes and really get to understand the fine 
points of the job. But it’s excellent to have a 
specialist instructor come down and give them 
an intensive course right in their own boiler- 
house scientific firing, draught-cortrol, 
banking and all the rest. You'll find that these 
stoker-demonstrators are welcomed as practical 
chaps. Believe me, we’ve proved the idea for 
ourselves and it really has been most worth 
WHEE cae 





HERE ARE OTHER SERVICES 
AT YOUR DISPOSAL 


% THOUSANDS OF FIRMS 
have taken advantage of this 2 
free Stoker-Demonstrator service. 
For many it has resulted in a 
major gain in fuel efficiency—with 
a corresponding effect on produc- 


Free advice from fuel engineers. 

Instructional classes for boiler-house fersonnel. 

3 Evening classes for executives, boiler attendants and 
maintenance stoff. 

Advice and help in setting up joint fuel efficiency 
committees for works. 











tion. Ask your Regional Fuel 54 . ' 

Sui fe ye oa = § Publications (e.g. Fuel Efficiency News, special 

ete ‘. bulletins, leaflets, posters, etc.). 

6 Fuel efficiency films, slides and film strips. 
YOUR REGIONAL FUEL OFFICE 

REGION ADDRESS TELEPHONE 
Northern Government Buildings, Ponteland Bead, Newcastle-on-Tyne, 5 Newcastle 2813! 
North-Eastern Century House, South Parade Leeds, 1 Leeds 3061! 
North- Midland Castle Gate House, Castle Gate, Nottingham Nottingham 46216 


Eastern 


Shaftesbury Road, Brooklands Avenue, Cambridge 


Cambridge 56268 


London Mill House, 87/89, Shaftesbury Avenue, W.1 Gerrard 9700 
South-Eastern Oakfield Court, Grove Hill Road, Tunbridge Wells Chatham 3238 
Southern Whiteknights, Earley, Reading Reading 6149! 
Wales 27, Newport Road, Cardiff Cardiff 9234 
South-Western 12/14, Apsley Road, Clifton, Bristol, 8 ’ Bristol 38223 
Midland Temporary Office Buildings, Hagley Road West, Birmingham, 17 Bearwood 307! 
North-Western Burton Road, West Didsbury, Manchester, 20 Didsbury 5180-4 
Scotland 145, St. Vincent Street, Glasgow, C.2 Glasgow City 7636 
Scotland 51, Cockburn Street, Edinburgh, 1 Edinburgh 3483! 
Scotland 1, Overgate, Dundee Dundee 2175 
ISSUED BY THE MINISTRY OF FUEL AND POWER 


Oe TEE. «OT 
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CHUCKS FOR MODERN HIGH 
SPEED DRILLING PRODUCTION 


we THE "= - THE ™ 
MARYEL & ARSHE 


DRILL CHUCKS 


are designed and constructed to 
stand up to modern drilling prac- 
tice. The external design is 
robust and serves as an efficient 
casing to protect the internal 

















mechanism. The jaws are 
protected from damage by the 
specially hardened boss or cap. 
The demand for this perfect 
chuck increases every year, evi- 
dence that the leading engineers 
appreciate its worth. 


FIVE SIZES FROM jin. TO 3in. 


. The 
Fy: CHER” 


A S K KEYLESS 
“—~ FOR OUR 


i“ CHUCK DRILL CHUCK 


CATALOGUE is a correctly designed small size chuck work- 
ing on the same principle as the “* Marvel” 
which ensures reliable grip and ease of 
release. It has permanent concentricity and 
perfect balance for high speed drilling. 


TWO SIZES: 0-}in., 0- in. 





TURRET STYLE “ Marvel” 


Shanks made solid from body giving short over- ARCHER 


ha: g for rigidity and alignment. 


Tools quickly changed by hand without disturbing SMALL- TO DRS 


chuck setting. 
Made in all capacities and various sbank diameters 


TN Yall Un relelmne);) <n OO /La- 
MILLHOUSES: SHEFFIELD.8 


\ case containing a 


compressor arrived at one of 


Holman’s Service depots recently 

with a request that it should be over- 

hauled, since it had been in continuous 

service for sixteen years. Careful examination 

showed that there were no defects of any kind and 

that after thorough cleaning and re-assembly it could go 

straight back on the job. There is no denying, of course, that even 
Holman compressors are subject to the normal processes of wear and tear, 
But it is encouraging to have such first-hand evidences, as Holmans have 
from time to time, that the care that goes into the making of Holman 
equipment comes out in long, trouble-free service to the customer. 


COMPRESSED AIR EQUIPMENT 


The first name for lasting service 


HOLMAN SB@reos. ttTonB - CAMBORNE EN GtA NO 
BW. 


oP. 


All communications regarding advertisements should be addressed to the Advertising Managers, 
T. G. Scott & Son, Ltd., Talbot House, 9, Arundel Street, London, W.C.2. Phone: Temple Bar 1942. 
Printed by Maxwell, Love & Co. I.td., 10-15, Bradley’s Buildings, White Lion Street, London, N.1. 
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